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ToR: To provide services to the OIE, in particular within the region, in the
designated specialty, in support of the implementation of OIE policies and, where
required, seek for collaboration with OIE Reference Laboratories

ToR: To identify and maintain existing expertise, in particular within its region

1. Activities as a centre of research, expertise, standardisation and dissemination of techniques
within the remit of the mandate given by the OIE

Epidemiology, surveillance, risk assessment, modelling

Title of activity Scope

Canadian Wildlife Health Surveillance Program by the CWHC

Wildlife health monitoring activities by the CWHC include a nationwide surveillance program providing a set of observations and signals
that have relevance for conservation, public health and economic development. In 2021 the CWHC examined 3645 animals in our

targeted and scanning surveillance programs, from all 13 provinces and territories. Diagnostic highlights include the detection of SARS-
CoV-2 detection in White-tailed Deer in Quebec and Saskatchewan

http://blog.healthywildlife.ca/first-evidence-of-the-covid-19-virus-in-canadian-wildlife-in-the-wild-white-tailed-deer-infected-with-sars-cov-2/
, the detection of epizootic hemorrhagic disease in White-tailed Deer in Ontario

http://blog.healthywildlife.ca/epizootic-hemorrhagic-disease-in-white-tailed-deer-in-the-kingston-ontario-area/, and the continued spread
of White Nose Syndrome in endangered Canadian bat species

http://blog.healthywildlife.ca/confirmed-case-of-white-nose-syndrome-in-northern-manitoba/

Avian Influenza surveillance among wild birds by the CWHC
In 2021 the CWHC tested 2,921 wild birds for avian influenza virus via RT-PCR. This includes 940 birds found dead from across Canada of
which 10 were matrix PCR positive, including 3 H5 positives (HP H5N1 from the province of Newfoundland). The remaining 1981 samples
were collected from live trapped waterfowl from across Canada. 312 of these samples were matrix positive, including 93 H5 positives and

2 H7.

White Nose Syndrome/P. destructans Surveillance by the
CWHC

In 2021 the CWHC examined 266 bats for the causative agent of White Nose Syndrome (P. destructans). Bats were subjected to necropsy
and tested via PCR and culture. 4 of the 266 bats were diagnosed with WNS, including continued westward expansion with P. desctructans

being detected in environmental samples in the province of Saskatchewan, the first time the agent was found in that jurisdiction.

Zoonotic disease surveillance by the CWHC
In 2021 the CWHC conducted targeted surveillance programs for Rabies and West Nile Virus. 1884 animals were examined for Rabies, 27
were positive via IHC and/or DRIT from multiple jurisdictions in Canada, in particular the provinces of Saskatchewan, Quebec, and Ontario.

1232 wild birds were examined for WNV in Canada (RT-PCR), 33 birds were found positive from multiple jurisdictions, this is in keeping
with the level of detection of the disease from the previous year.

Chronic Wasting Disease surveillance by the CWHC
In 2019, the CWHC discontinued its targeted surveillance program in Saskatchewan. However, all cervid species submitted to select

CWHC regional centres via our scanning surveillance program are tested for CWD. In 2021 317 animals (including Mule Deer, White-tailed
deer, Moose and Elk) were tested and 80 cases of CWD have been confirmed in Saskatchewan under this program. All samples are tested

via IHC. In addition Chronic Wasting Disease was detected for the first time in the province of Manitoba.

White Nose Syndrome (WNS)/Pseudogymnoascus
destructans surveillance by the NWHC

(2021) Passive surveillance combined with a designed surveillance approach, based on a dynamic diffusion model that identifies high risk
areas where Pseudogymnoascus destructans (Pd) is predicted to spread annually in western and southern states, continued in the

2020/2021 season. NWHC evaluated samples from 2141 bats and 1529 environmental samples during the 2020/2021 season. These
samples represented 26 species of bats from more than 200 locations and were received from 28 states. Overall, Pd range expansion was
identified in 15 new counties in nine states. This included the first reported detection of the Pd fungus on bats in New Mexico and the first
confirmation of WNS in Montana and Wyoming. The total number of states where the Pd fungus has been definitively detected is now 39.

Batrachochytrium salamandrivorans (Bsal)/B. dendrobatidis
(Bd) Surveillance by the NWHC

The NWHC released a risk assessment that evaluated the impact that import regulations and surveillance efforts have had on the risk of
Batrachochytrium salamandrivorans (Bsal) to the United States. This updated a previous Bsal risk assessment to provide information for
adaptive decision-making. The study found that the regulatory actions put in place in 2016 by the U.S. Fish and Wildlife Service under in

the Lacey Act had the intended effect of reducing salamander imports and subsequent risk of introduction. However, further research has
confirmed additional species capable of carrying Bsal infection that are common in the captive amphibian global trade network. The

overall risk-reduction of the initial regulatory actions was limited by this lack of knowledge. A widespread surveillance effort conducted by
the USGS National Wildlife Health Center and the USGS Amphibian Research and Monitoring Initiative contributed to reducing

consequence risk by increasing confidence of Bsal absence in high-risk areas. However, the risk-reduction benefit of surveillance is
restricted to the time-period when surveillance was conducted. On-going surveillance is important as long as there is continued import
and introduction risk. The USGS National Wildlife Health Center is active in the surveillance and diagnostic working groups of the North

American Bsal Task Force to allow exchange of new information and adaptive preventive actions in the face of the Bsal risk. In 2021, the
USGS NWHC screen

Avian influenza surveillance in wild birds by the NWHC
In calendar year 2021, NWHC tested samples collected from 462 wild-bird carcasses for presence of avian influenza virus (AIV) as part of
its avian mortality surveillance program in the United States. Tested carcasses were received from 28 U.S. states, and samples from 57 of
the carcasses tested positive for the AIV matrix gene. None of the samples tested positive for H5- or H7-subtypes of AIV and no samples

tested positive for subtypes of highly pathogenic AIV.

Avian paramyxovirus surveillance in wild birds by the NWHC
In calendar year 2021, NWHC tested samples collected from 187 wild-bird carcasses for presence of avian paramyxovirus-1, including

Newcastle Disease Virus (NDV), as part of its avian mortality surveillance program in the United States. Tested carcasses were received
from 9 U.S. states, and samples from 13 of the carcasses tested positive for the NDV matrix gene.

RHDV2 surveillance in lagomorphs by the NWHC
In the calendar year 2021, NWHC tested samples collected from 107 wild lagomorphs for presence of rabbit hemorrhagic disease virus

type 2 (RHDV2). Either whole carcasses (36) or tissues (71) collected in 15 states (AZ, CA, IA, ID, MA, MT, NH, NM, NV, OR, RI, SD, TX, WA,
WI) were submitted to NWHC for testing. Of the 107 animals tested, 29 lagomorphs from eight states (AZ, CA, ID, MT, NM, NV, OR, TX)

were positive for RHDV2.

Coronavirus surveillance in wildlife by the NWHC
NWHC initiated a project with partners to characterize coronavirus (CoV) diversity in free-ranging North American wildlife. During calendar

year 2021, NWHC completed initial screening of 313 samples for CoVs. Alpha-CoVs were confirmed in six of the samples, and 28
additional samples identified as suspect for CoVs are undergoing further characterization. SARS-CoV-2 was not detected in any of the

samples examined.

Training, capacity building

Title of activity Scope
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Veterinary education in Canada by CWHC

Academic training in North American universities on One
Health at the undergraduate and graduate level by the
CWHC. The CWHC is situated in Canada’s 5 Veterinary
Colleges and contributed to 21 veterinary graduate or

undergraduate courses and supported the training of 38
graduate students, residents and internships.

OIE National Wildlife Focal Points Workshops
The NWHC assisted with the development and delivery of
the intermediate cycle of training for Wildlife Focal Points

for all Regions during September 20-22, 2021.

ToR : To propose or develop methods and procedures that facilitate harmonisation
of international standards and guidelines applicable to the designated specialty

2. Proposal or development of any procedure that will facilitate harmonisation of international
regulations applicable to the surveillance and control of animal diseases, food safety or animal
welfare

Proposal
title Scope/Content Applicable

area

Wildlife
Disease

Case
Definitions

The CWHC and NWHC joint case definition working group held a 3-day workshop and developed 15 diagnostic case
definitions for select wildlife diseases with the assistance of the pathology staff of both organizations. Publication

Surveillan
ce and
control of
animal
diseases

Food
safety

Animal
welfare

International
Wildlife
Health

Surveillance
“Working
Group”

In partnership with several organizations and centres, notably the USGS National Wildlife Health Centre, Wildlife
Health Australia,Dutch Wildlife Health Centre and government agencies from various jurisdictions the NWHC and

CWHC promotes and participates in an informal

International Wildlife Health Surveillance Working Group.

Surveillan
ce and
control of
animal
diseases

Food
safety

Animal
welfare

Wildlife
Health

Information
Platform by
the CWHC

The CWHC National Wildlife Disease database has redeveloped and is capable of tracking incident and event-based
data. This new platform supports Canadian wildlife health needs for disease assurance and enhance it

competitiveness by augmenting current surveillance systems
with new technology and information streams. In collaboration with Agriculture and Agri-Food Canada a Avian

Influenza module of the platform
was designed in cooperation with poultry industry and government representatives. The platform (Wildlife Health

Information Platform – WHIP)
became operational in late 2018.

Surveillan
ce and
control of
animal
diseases

Food
safety

Animal
welfare

CAHSN and
CEZD

The CWHC are founding members of the Canadian Animal Health Surveillance Network
(http://www.inspection.gc.ca/animals/terrestrial-animals/diseases/surveillance/eng/1313720601375/1313720675875)

and the Community for
Emerging and Zoonotic Diseases

(https://www.cahss.ca/media/uploads/CEZD/documents/17-01-04_17-29/CEZD_Summary_English_.pdf), sitting
on the board of directors and provide strategic advice and surveillance information. These programs link multiple
jurisdictions and partners and draws on the disease detection abilities of multiple entities to provide surveillance

information on select diseases.

Surveillan
ce and
control of
animal
diseases

Food
safety

Animal
welfare

ToR: To establish and maintain a network with other OIE Collaborating Centres
designated for the same specialty, and should the need arise, with Collaborating
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Centres in other disciplines

ToR: To carry out and/or coordinate scientific and technical studies in collaboration
with other centres, laboratories or organisations

3. Did your Collaborating Centre maintain a network with other OIE Collaborating Centres (CC),
Reference Laboratories (RL), or organisations designated for the same specialty, to coordinate
scientific and technical studies?

Yes

Name of OIE
CC/RL/other

organisation(s)
Location

Region of
networking

Centre
Purpose

Aquatic Animal
Diseases Collaborating

Centre
Charlottetown,

Canada

Africa
Americas
Asia and

Pacific
Europe
Middle East

Founding member of the Centre. Assist in
the centre establishment and frequent
interaction between the centre and the
CWHC Atlantic regional centre at the

University of PEI

Chronic Wasting
Disease Reference
Laboratory (CFIA)

Winnipeg Canada

Africa
Americas
Asia and

Pacific
Europe
Middle East

The CWHC serves as a tissue and data
bank for Chronic Wasting Disease.

HPAI reference
laboratory (CFIA)

Winnipeg,
Canada

Africa
Americas
Asia and

Pacific
Europe
Middle East

The CWHC collaborates with the Winnipeg
lab to provide confirmatory

testing for Canada’s wild bird AIV

surveillance program.

Centre of Expertise for
Rabies (CFIA) Ottawa, Canada

Africa
Americas
Asia and

Pacific
Europe
Middle East

The CWHC provides samples and data
to the Rabies Centre in collaboration for

Rabies surveillance in Canada.

National Wildlife Health
Centre

Madison,
Wisconsin

Africa
Americas
Asia and

Pacific
Europe
Middle East

Our Collaborating Centres are a
Consortium and there is regular

contact between the two
centres.
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Thailand National
Wildlife

Health Center, Mahidol
Unversity

Bangkok,
Thailand

Africa
Americas
Asia and

Pacific
Europe
Middle East

We have entered into a formal
twinning project arrangement

with Mahidol
University/ Thailand NWHC to

assist in the establishment of an
OIE

Collaborating Centre in Wildlife
Health

and Biodiversity at that
institution. We conducted a virtual

workshop on wildlife health information
management, and an online

questionnaire survey of stakeholders to
understand value and importance of

wildlife disease surveillance as part of a
One Health system, impediments to

conducting surveillance, and proposed
solutions.

Commonwealth
Scientific and Industrial
Research Organisation
(CSIRO) represented

by its Health and
Biosecurity Business

Unit

Black Mountain,
Australia

Africa
Americas
Asia and

Pacific
Europe
Middle East

This project is examining the presence of
lagoviruses in lagomorphs, including

Sylvilagus species, in their native home
range of North America to shed further

light on the emergence of these viruses.
We will use deep RNA sequencing

(metatranscriptomics) to characterise
lagoviruses present in the liver and

duodenum of healthy North American
lagomorphs.

USDA APHIS Veterinary
Services National

Veterinary Services
Laboratories

Ames, Iowa

Africa
Americas
Asia and

Pacific
Europe
Middle East

Provide samples and viral isolates of
wild bird origin for follow up

characterization and to validate
diagnostic assays for analysis of

samples from wildlife. The NWHC is also
an affiliate member of the USDA's
National Animal Health Laboratory

Network.

4. Did your Collaborating Centre maintain a network with other OIE Collaborating Centres, Reference
laboratories, or organisations in other disciplines, to coordinate scientific and technical studies?

Yes

Name of OIE CC/RL/other
organisation(s) Location Region of

networking Centre Purpose

National Center for Emerging
and Infectious Diseases, CDC

Atlanta,
Georgia

Africa
Americas
Asia and Pacific
Europe
Middle East

One Health coordination and
performance of a collaborative

project to conduct surveillance for
coronaviruses in wildlife.

ToR: To place expert consultants at the disposal of the OIE.

5. Did your Collaborating Centre place expert consultants at the disposal of the OIE?
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Yes

Name of expert Kind of consultancy Subject

Patrick Zimmer Serves as the OIE National Focal Point for Wildlife
in Canada. Wildlife Health Surveillance

Jonathan Sleeman Serves as the OIE National Focal Point for Wildlife for the
USA Wildlife Health Surveillance

Jonathan Sleeman Serves as a Member of the OIE's Working Group on
Wildlife. Wildlife Health

Jonathan Sleeman Serves as the OIE's Working Group on Wildlife
representative to the PPR GREN. PPR Eradication

Hon Ip Serves on the OIE-FAO OFFLU Wildlife
Influenza Group. Avian Influenza

Jonathan Sleeman
Serves on the OIE Ad Hoc Group On

Reducing The Risk Of Disease Spillover Events At
Markets Selling Wildlife

And Along The Wildlife Supply Chain.
Wildlife Trade

ToR: To provide, within the designated specialty, scientific and technical training to
personnel from OIE Member Countries

6. Did your Collaborating Centre provide scientific and technical training, within the remit of the
mandate given by the OIE, to personnel from OIE Member Countries?

Yes
a) Technical visits:   0
b) Seminars:   4
c) Hands-on training courses:   0
d) Internships (>1 month):   0

Type of
technical
training

provided (a,
b, c or d)

Content
Country of origin of

the expert(s)
provided with training

No. participants
from the

corresponding
country

b
Wildlife Health Information

Management for the Thailand
National Wildlife Health

Centre.

USA, Canada, and
Thailand 50

b
OIE Virtual Workshop for Focal Points for

Wildlife in Asia and the Pacific, 5th
Training Cycle

Asia and Pacific
Region 200

b
Workshop on Peste des Petits Ruminants
Outbreak Investigation in Wildlife Virtual

meeting 16 Mar 2021 - 17 Mar 2021
Asia and Pacific

Region 200
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b
OIE Webinar “The evolving role of

veterinarians in wildlife health for One
Health” Virtual Meeting, 3 Mar 2021

Asia and Pacific
Region 200

ToR: To organise and participate in scientific meetings and other activities on
behalf of the OIE

7. Did your Collaborating Centre organise or participate in the organisation of scientific meetings on
behalf of the OIE?

No

ToR: To collect, process, analyse, publish and disseminate data and information
relevant to the designated specialty

8. Publication and dissemination of any information within the remit of the mandate given by the OIE
that may be useful to Member Countries of the OIE

a) Articles published in peer-reviewed journals:   92
CWHC

Fenton, H, S McBurney, EJ Elsmo, CA Cleveland and MJ Yabsley. 2021. Lesions associated with Bartonella taylorii-
like bacterium infection in a free-ranging, young-of-the-year raccoon from Prince Edward Island, Canada. JVDI
33(2):362-365 https://doi.org/10.1177/1040638720988515

Byers KA, Booker TR, Combs M, Himsworth CG, Munshi-South J, Patrick DM, Whitlock MC. 2021. Using genetic
relatedness to understand heterogeneous distributions of urban rat-associated pathogens. Evolutionary
Applications 14(1): 198-209. DOI: 10.1111/eva.13049

Coombe M, Iwasawa S, Byers KA, Prystajecky N, Hsiao W, Patrick DM, Himsworth CG. 2021. A systematic review
and narrative synthesis of environmental samples used for the surveillance of avian influenza viruses in wild
waterbirds. Journal of Wildlife Diseases 57(1): 1-18. DOI: 10.7589/JWD-D-20-00082

D’Agnese E, Lambourn D, Olson J, Huggins J, Raverty S, Garner M, Calambokidis J, Scott A, Jeffries S, Gaydos J.
2021. Congenital disease in harbor seals (Phoca vitulina richardsii) from the Salish Sea. Journal of Wildlife
Diseases DOI: 10.7589/JWD-D-20-00179/465427

Himsworth CG, Leung D, Byers KA, Joseph T, Gordon E, Schwantje H, Pritchard J, Ambagala A. 2021. An outbreak
of rabbit hemorrhagic disease in British Columbia, Canada. Journal of Wildlife Diseases 57(4): 983-986. DOI:
10.7589/JWD-D-21-00061

Lee MJ, Byers KA, Cox SM, Stephen C, Patrick DM, Himsworth CG. 2021. Stakeholder perspectives on the
development and implementation of approaches to municipal rat management. Journal of Urban Ecology 7(1):
juab013. DOI: 10.1093/jue/juab013

Lee MJ, Byers KA, Donovan CM, Patrick DM, Himsworth CG. 2021. Leptospira spp. and urban rats: Is carriage a
function of the urban environment? Journal of Wildlife Diseases 57(1): 157-161. DOI: 10.7589/2019-09-233

Lee KF, McGregor GF, Haman KH, Raverty S, Grigg ME, Shapiro K, Schwantje H, Schofer D, Lee MJ, Himsworth CG,
Byers KA. 2021. Investigation of Sarcocystis infection in free-ranging black bears (Ursus americanus) and grizzly
bears (Ursus arctos horribilis) in British Columbia, Canada. Journal of Wildlife Diseases 57(4): 856-864. DOI:
10.7589/JWD-D-20-00225

Miller D, Camus A, Raverty S. 2021. Editorial: Pathologic findings in stranded marine mammals: A global
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perspective. Frontiers in Marine Science 8: 79690810. DOI: 10.3389/fmrs.2021.796908

Miller J, Lopez Albors O, Raverty S, Cottrell P, Engstrom M Latorre R. Plastination of an endangered Northeastern
Pacific killer whale heart. Journal of Plastination 33(1): 29-41.

Moore M, Rowles T, Fauquier D, Baker J, Biedron I, Durban J, Hamilton P, Henry A, Knowlton, A, McLellan, W, Miller,
C, Pace, Pettis, R, Raverty, S, Rolland, R, Shick, R, Sharp, S, Smith, C, Thomas, L, van der Hopp, J, and Ziccardi, M.
2021. Assessment of North Atlantic Right Whales. Diseases of Aquatic Organisms 143: 205–226.
DOI.org/10.3354/dao03578

Morell M, Ljsseldijk L, Barends A, Grone A, Siebert U, Raverty S, Shadwick R, Kik M. 2021. Evidence of hearing loss
and fatal toxoplasmosis in a free-ranging harbor porpoise. Animals 11: 3058. DOI:
https://doi.org/10.3390/ani11113058

Morell M, Ljsseldijk L, Piscitelli-Doshjkov M, Ostertag S, Estrade V, Haulena M, Doshkov P, Bourien J, Raverty S,
Siebert U, Puel J-L, Shadwick R. 2021. Cochlear apical morphology in toothed whales: using the pairing hair cell-
Deiters’ cell as a marker to detect lesions. The Anatomical Record DOI: 10.1002/ar.24680

Murray MH, Byers KA, Buckley J, Magle SB, Maffei D, Waite P, German D. 2021. “I don’t feel safe sitting in my own
yard”: Chicago resident experiences with urban rats during a COVID-19 stay-at-home order. BMC Public Health
21(1): 1008. DOI: 10.1186/s12889-021-11095-y

Nielsen O, Rodriguez T, Popov V, Subramaniam K, Waltzek T, Lambourn D, Raverty S. A novel orthoreovirus
isolated from dead stranded harbor seals from Puget Sound, Washington State, USA. Frontiers in Marine Sciences:
Pathologic Findings in Stranded Marine Mammals. A Global Perspective DOI: 10.3389/fmars.2021.676725

Olson J, Lambourn D, Huggins J, Scott A, Raverty S, Gaydos J. 2021. Trends in propeller strike induced mortality in
harbor seals (Phoca vitulina) of the Salish Sea. Journal of Wildlife Diseases DOI: 10.7589/JWD-D-20-00221

Polinski M, Zhang Y, Morrison PR, Marty GD, Brauner CJ, Farrell AP, Garver KA. 2021. Innate antiviral defense
demonstrates high energetic efficiency in a bony fish. BMC Biology 19: 138. DOI:
https://doi.org/10.1186/s12915-021-01069-2

Teman S, Gaydos J, Norman S, Huggins J, Lambourn D, Calambokidis J, Ford JK, Hanson B, Haulena M, Zabek E,
Cottrell P, Hoang L, Morshed M, Garner M, Raverty S. Epizootiology of a Cryptococcus gattii outbreak in porpoises
and dolphins from the Salish Sea. Diseases of Aquatic Organisms DOI: https://doi.org/10.3354/dao03630

West K, Silva-Krott I, Landrau-Giovannetti N, Rotstein D, Saliki J, Raverty S, Nielsen O, Popov V, Davis N, Walker
W, Waltzek T. 2021. Novel morbillivirus in a rare Fraser’s dolphin (Lagenodelphis hosei). Nature Scientific Reports
11: 15986 DOI: https://doi.org/10.1038/s41598-021-94460-6

Vogt NA, Hetman BM, Pearl DL, Vogt AA, Reid-Smith RJ, Parmley EJ, Janecko N, Bharat A, Mulvey MR, Ricker N,
Bondo KJ., Allen S, Jardine CM Using whole-genome sequence data to examine the epidemiology of Salmonella,
Escherichia coli and associated antimicrobial resistance in raccoons (Procyon lotor), swine manure pits, and soil
samples on swine farms in southern Ontario, Canada. PloS one. 2021 Nov 18;16(11):e0260234.

French SK, Pearl DL, Sutton WB, Peregrine AS, Jardine CM. Environmental factors associated with Baylisascaris
procyonis infection from a population of raccoons in Toronto, Ontario, Canada. Urban Ecosystems. 2021 Oct
30:1-3.

Anjum MF, Schmitt H, Börjesson S, Berendonk TU, Donner E, Stehling EG, Boerlin P, Topp E, Jardine C, Li X, Li B. et
al. 2021. The potential of using E. coli as an indicator for the surveillance of antimicrobial resistance (AMR) in the
environment. Current opinion in microbiology. Dec 1;64:152-8.

Kotwa JD, French SK, Greer T, Elsemore DA, Hanna R, Jardine CM, Pearl DL, Weese JS, Mercer N, Peregrine AS.
2021. Prevalence of intestinal parasites in dogs in southern Ontario, Canada, based on fecal samples tested using
sucrose double centrifugation and Fecal Dx® tests. Veterinary Parasitology: Regional Studies and Reports. Dec
1;26:100618.

Davy CM, Shirose L, Campbell D, Dillon R, McKenzie C, Nemeth N, Braithwaite T, Cai H, Degazio T, Dobbie T, Egan
S. Fotherby, Litzgus, Manorome, Marks, Paterson, Sigler, Slavic, Slavik, Urquhart, and Jardine. 2021. Revisiting
ophidiomycosis (snake fungal disease) after a decade of targeted research. Frontiers in veterinary science. 2021
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May 31;8:448.
French SK, Pearl DL, Stevens B, Peregrine AS, Jardine CM. MORBIDITY AND MORTALITY IN ONTARIO RODENTS AND
LAGOMORPHS: A 30-YEAR RETROSPECTIVE REVIEW. The Journal of Wildlife Diseases. 2021 Oct;57(4):874-83.

Griffin BD, Chan M, Tailor N, Mendoza EJ, Leung A, Warner BM, Duggan AT, Moffat E, He S, Garnett L, Tran KN,
Banadyga, Albietz, Tierney, Audet, Bello, Vendramelli, Boese, Fernando, Lindsay, Jardine, Wood, Poliquin, Strong,
Drebot, Safronetz, Embury-Hyatt, Darwyn Kobasa. 2021. SARS-CoV-2 infection and transmission in the North
American deer mouse. Nature Communications. Jun 14;12(1):1-0.

Neely M, Arroyo L, Jardine C, Clow K, Moore A, Hazlett M, Weese JS. Evaluation of 2 ELISAs to determine Borrelia
burgdorferi seropositivity in horses over a 12-month period. Journal of Veterinary Diagnostic Investigation. 2021
May 27:10406387211016103.

Kotwa JD, Schnyder M, Jardine CM, Deplazes P, Pearl DL, Berke O, Mercer N, Peregrine AS. 2021. Investigation of
the occurrence of Angiostrongylus vasorum in coyotes in southern Ontario, Canada. Journal of Veterinary
Diagnostic Investigation. Apr 23:10406387211011990.

Lumsden GA, Zakharov EV, Dolynskyj S, Weese JS, Lindsay LR, Jardine CM. 2021. The application of next-
generation sequence-based DNA barcoding for bloodmeal detection in host-seeking wild-caught Ixodes scapularis
nymphs. BMC Research Notes. Dec;14(1):1-7.

Giacinti JA, Pearl DL, Ojkic D, Jardine CM. Comparison of two surveillance components for investigating the
epidemiology of canine distemper virus in raccoons (procyon lotor). Journal of Wildlife Diseases. 2021 Jan
6;57(1):104-15.

Reports

Byers KA, Lee MJ, Himsworth CG. Vancouver Rat Action Program (VanRAP): Towards improved rat management in
the City of Vancouver Territories. Prepared for the City of Vancouver, October 2021. pp. 62.

Atwal H, Leung D, Byers K, Himsworth CG. Salmonella dublin in BC dairy cattle. Animal Health Monitor, May 2021.
Link here. pp. 2.

Fauquier D, Raverty S, Cottrell P, MacConnachie S, Urban J, Viloria L, Aguilar S, Swartz S, Huggins J, Rice J, Halaska
B, Flannery M, Danil K, Savage K, Garner M, Duignan P, Burek-Huntington K, Weller D, Steward J, Gulland F,
Goldstein T, Calambokidis J, Moore S, Baker J, Wilkinson K, Viezbicke J, Greenman J, Keogh M, Greig D, Wilkin,
Rowles T. Update on the Eastern Pacific Ocean gray whale (Eschrichtius robustus) unusual mortality event.
International Whaling Commission Scientific Committee Annual Meeting 2021 Paper Submission – Environmental
Concerns

Gabriele C, Taylor-Thomas L, Burek Huntington K, Buck C, Hunt KE, Lockyer C, Lowe C, Moran J, Murphy A, Rogers
M, Trimble S, Raverty S. Humpback whale 441 (Festus): Life, death, necropsy, and bone pathology, natural
resource report NPS/GLBA/NRR, National Park Service, U.S. Department of the Interior, Natural Resource
Stewardship and Science. Natural Resource Report NPS/GLBA/NRR—2021/2250

Swartz S, Donek D, Duignan P, Goldstein T, Gulland F, Moore S, Raverty S, Roederer M, Rowles T, Stimmelmayr R,
Urban J, Weller D. Possible role of viral disease in gray whale (Eschrichtius robustus) unusual mortality events
(UMEs). International Whaling Commission Scientific Committee Annual Meeting 2021 Paper Submission –
Environmental Concerns

Giacinti J, McKenzie C, McRuer D, Sinclair D Stevens B, Bowman J, Gomer T, Heydon C, Nituch L, Jardine C. 2021.
Disease risks associated with translocation of wildlife – information for veterinarians and wildlife rehabilitators in
Ontario. Report completed for Ontario Ministry of Natural Resources and Forestry. 41pp.

NWHC

Aeby, G.S., Shore, A., Jensen, T., Ziegler, M., Work, T.M., Voolstra, C., 2021. A comparative baseline of coral
disease in three regions along the Saudi Arabian coast of the central Red Sea. PLoS ONE 16.
Andersson, E.R., Day, R.D., Work, T.M., Anderson, P.E., Woodley, C.M., Schock, T.B., 2021. Identifying metabolic
alterations associated with coral growth anomalies using 1H NMR metabolomics. Coral Reefs 40, 1195-1209.
Apprill, A., Holm, H., Santoro, A.E., Becker, C., Neave, M., Hughen, K., Donà, A.R., Aeby, G., Work, T.M., Weber, L.,
McNally, S., 2021. Microbial ecology of coral-dominated reefs in the Federated States of Micronesia. Aquatic
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Microbial Ecology 86, 115-136.
Biggins, D.E., Ramakrishnan, S., Rocke, T.E., Williamson, J.L., Wimsatt, J., 2021. Enzootic plague reduces survival
of Mexican woodrats (Neotoma mexicana) in Colorado. Ecosphere 12.
Blehert, D.S., Lorch, J.M., 2021. Laboratory maintenance and culture of Pseudogymnoascus destructans, the
fungus that causes bat white-nose syndrome. Current Protocols 1.
Bombaci, S., Russell, R.E., St. Germain, M.J., Dobony, C.A., Ford, W.M., Loeb, S., Jachowski, D.S., 2021. Context
dependency of disease-mediated competitive release in bat assemblages following white-nose syndrome.
Ecosphere 12.
Bron, G., Smith, S., Williamson, J.L., Tripp, D.W., Rocke, T.E., 2021. Moderate susceptibility to subcutaneous
plague (Yersinia pestis) challenge in vaccine-treated and untreated Sonoran deer mice (Peromyscus maniculatus
sonoriensis) and northern grasshopper mice (Onychomys leucogaster). Journal of Wildlife Diseases 57, 632-636.
Campbell, L.J., Burger, J., Zappalorti, R.T., Bunnell, J.F., Winzeler, M., Taylor, D.R., Lorch, J.M., 2021. Soil reservoir
dynamics of ophidiomyces ophidiicola, the causative agent of snake fungal disease. Journal of Fungi 7.
Cleveland, D., Hinck, J.E., Lankton, J.S., 2021. Elemental and radionuclide exposures and uptakes by small
rodents, invertebrates, and vegetation at active and post-production uranium mines in the Grand Canyon
watershed. Chemosphere 263.
Cook, J.D., Campbell Grant, E.H., Coleman, J.T.H., Sleeman, J.M., Runge, M.C., 2021. Risks posed by SARS‐CoV‐2 to
North American bats during winter fieldwork. Conservation Science and Practice 3.
De Luca, E., Álvarez-Narváez, S., Maboni, G., Baptista, R.P., Nemeth, N.M., Niedringhaus, K.D., Ladner, J.T., Lorch,
J.M., Koroleva, G., Lovett, S., Palacios, G.F., Sanchez, S., 2021. Comparative genomics analyses support the
reclassification of Bisgaard taxon 40 as Mergibacter gen. nov., with Mergibacter septicus sp. nov. as type species:
Novel insights into the phylogeny and virulence factors of a Pasteurellaceae family member associated with
mortality events in seabirds. Frontiers in Microbiology 12.
Deng, K., Uhlig, S., Ip, H.S., Killian, M.L., Goodman, L., Nemser, S., Ulaszek, J., Pickens, S., Newkirk, R., Kmet, M.,
Frost, K., Hettwer, K., Colson, B., Nichani, K., Schlier, A., Tkachenko, A., Reddy, R., Reimshuessel, R., 2021.
Interlaboratory comparison of SARS-CoV2 molecular detection assays in use by U.S. veterinary diagnostic
laboratories. Journal of Veterinary Diagnostic Investigation 33, 1039-1051.
Falendysz, E., Calhoun, D.M., Smith, C.A., Sleeman, J.M., 2021. Outside the box: Working with wildlife in
biocontainment. ILAR Journal.
Fu, Y., M’ikanatha, N.M., Whitehouse, C.A., Tate, H., Ottensen, A., Lorch, J.M., Blehert, D.S., Berlowski-Zier, B.M.,
Dudley, E.G., 2021. Low occurrence of multi-antimicrobial and heavy metal resistance in Salmonella enterica from
wild birds in the United States. Environmental Microbiology.
Gentry, S.L., Lorch, J.M., Lankton, J.S., Pringle, A., 2021. Koch’s postulates: Confirming Nannizziopsis guarroi as
the cause of yellow fungal disease in Pogona vitticeps. Mycologia 113, 1253-1263.
Ghai, R.R., Carpenter, A., Liew, A.Y., Martin, K.B., Herring, M.K., Gerber, S.I., Hall, A.J., Sleeman, J.M.,
VonDobschuetz, S., Barton Behravesh, C., 2021. Animal reservoirs and hosts for emerging alphacoronaviruses
and betacoronaviruses. Emerging Infectious Diseases 27, 1015-1022.
Gibble, C., Kudela, R., Knowles, S., Bodenstein, B., Lefebvre, K., 2021. Domoic acid and saxitoxin in seabirds in
the United States between 2007 and 2018. Harmful Algae 103.
Giglio, R.M., Rocke, T.E., Osorio, J.E., Latch, E.K., 2021. Characterizing patterns of genomic variation in the
threatened Utah prairie dog: Implications for conservation and management. Evolutionary Applications 14,
1036-1051.
Grear, D.A., Mosher, B.A., Richgels, K., Campbell Grant, E.H., 2021. Evaluation of regulatory action and
surveillance as preventive risk-mitigation to an emerging global amphibian pathogen Batrachochytrium
salamandrivorans (Bsal). Biological Conservation 260.
Grider, J., Russell, R.E., Ballmann, A., Hefley, T.J., 2021. Long-term Pseudogymnoascus destructans surveillance
data reveal factors contributing to pathogen presence. Ecosphere 12.
Hall, J.S., Grear, D.A., Krauss, S., Seiler, P., Dusek, R.J., Nashold, S., Webster, R.G., 2021. Highly pathogenic avian
influenza virus H5N2 (Clade 2.3.4.4) challenge of mallards age appropriate to the 2015 midwestern poultry
outbreak. Influenza and Other Respiratory Viruses 15, 767-777.
Hall, J.S., Knowles, S., Nashold, S., Ip, H.S., Leon, A.E., Rocke, T.E., Keller, S.A., Carossino, M., Balasuriya, U.B.R.,
Hofmeister, E.K., 2021. Experimental challenge of a North American bat species, big brown bat (Eptesicus fuscus),
with SARS-CoV-2. Transboundary and Emerging Diseases 68, 3443-3452.
Hicks, A.C., Darling, S., Flewelling, J., von Linden, R., Meteyer, C.U., Redell, D., White, J.P., Redell, J., Smith, R.,
Blehert, D., Rayman, N., Hoyt, J.R., Okoniewski, J.C., Langwig, K.E., 2021. Environmental transmission of
Pseudogymnoascus destructans to hibernating little brown bats. bioRxiv, 2021.2007.2001.450774.
Hofmeister, E.K., Georgousi, F.A., Lund, M., Ferro, P., Flanagan, J., Haefele, H., Morrow, M., 2021. Genetic
sequencing of Attwater's prairie chicken avian poxvirus and evaluation of its potential role in reticuloendotheliosis
virus outbreaks. Avian Diseases 65, 414-418.
Hofmeister, E.K., Georgousi, F.A., Lund, M., Roderick, C., Choudhury, A., Whelan, G., Cole, R.A., 2021. Loop-
mediated isothermal amplification (LAMP) assay for detection of Asian fish tapeworm, Schyzocotyle acheilognathi
(Yamaguti, 1934) [syn. Bothriocephalus acheilognathi]. Journal of Parasitology 107, 846-852.
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Ip, H.S., Griffin, K.M., Messer, J.D., Winzeler, M., Shriner, S.A., Killian, M.L., Torchetti, M.K., DeLiberto, T.J., Amman,
B.R., Cossaboom, C.M., Harvey, R.R., Wendling, N.M., Rettler, H., Taylor, D., Towner, J.S., Behravesh, C.B., Blehert,
D.S., 2021. An opportunistic survey reveals an unexpected coronavirus diversity hotspot in North America.
Viruses 13.
Keatts, L., Robards, M.D., Olson, S.H., Hueffer, K., Insley, S., Joly, D.O., Kutz, S., Lee, D.S., Chetkiewicz, C.-L.B.,
Lair, S., Preston, N.D., Pruvot, M., Ray, J.C., Reid, D., Sleeman, J.M., Stimmelmayr, R., Stephen, C., Walzer, C.,
2021. Implications of zoonoses from hunting and use of wildlife in North American arctic and boreal biomes:
Pandemic potential, monitoring, and mitigation. Frontiers in Public Health 9.
Keller, S., Lorch, J.M., Berlowski-Zier, B.M., Ballmann, A., Blehert, D.S., 2021. Analysis of archival specimens
confirms White-nose syndrome in little brown bats (Myotis lucifugus) from New York, USA, in spring 2007. Journal
of Wildlife Diseases 57, 457-460.
Keller, S., Roderick, C., Caris, C., Grear, D.A., Cole, R.A., 2021. Acute mortality in California tiger salamander
(Ambystoma californiense) and Santa Cruz long-toed salamander (Ambystoma macrodactylum croceum) caused
by Ribeiroia ondatrae (Class: Trematoda). International Journal for Parasitology: Parasites and Wildlife 16,
255-261.
Knowles, S., Leis, E.M., Richard, J.C., Cole, R.A., Agbalog, R.E., Putnam, J.G., Goldberg, T.L., Waller, D.L., 2022. A
novel gonadotropic microsporidian parasite (Microsporidium clinchi n. sp.) infecting a declining population of
pheasantshell mussels (Actinonaias pectorosa) (Unioinidae) from the Clinch River, USA. Parasitologia 2, 1-12.
Lankton, J.S., Knowles, S., Keller, S., Shearn-Bochsler, V.I., Ip, H.S., 2021. Pathology of Lagovirus europaeus
GI.2/RHDV2/b (rabbit hemorrhagic disease virus 2) in native North American lagomorphs. Journal of Wildlife
Diseases 57, 694-700.
Laughrey, Z.R., Christensen, V.G., Dusek, R.J., Senegal, S., Lankton, J.S., Ziegler, T.A., Jones, L.C., Jones, D.K.,
Williams, B.M., Gordon, S., Clyde, G.A., Emery, E.B., Loftin, K.A., 2021. A review of algal toxin exposures on
reserved federal lands and among trust species in the United States. Critical Reviews in Environmental Science
and Technology, 1-24.
Lorch, J.M., Price, S.J., Lankton, J.S., Drayer, A.N., 2021. Confirmed cases of Ophidiomycosis in museum specimens
from the USA as early as 1945. Emerging Infectious Diseases 27, 1986-1989.
Malave, C.M., Lopera-Madrid, J., Medina-Magues, L.G., Rocke, T.E., Osorio, J.E., 2021. Impact of molecular
modifications on the Immunogenicity and efficacy of recombinant raccoon poxvirus-vectored rabies vaccine
candidates in mice. Vaccines 9.
McCaffery, R., Russell, R.E., Hossack, B.R., 2021. Enigmatic near‐extirpation in a boreal toad metapopulation in
northwestern Montana. Journal of Wildlife Management 85, 953-963.
Michalski, M., Kadolph, E., Roderick, C., Lankton, J.S., Cole, R.A., 2021. Diplotriaena obtusa (Nematoda:
Diplotriaenidae) from barn swallows (Hirundo rustica) and cliff swallows (Petrochelidon pyrrhonota) collected
during mortality events in the Upper Midwest, USA. Journal of Parasitology 107, 593-599.
Renaguli, A., Fernando, S., Holsen, T.M., Adams, D.H., Balazs, G.H., Jones, T.T., Work, T.M., Lynch, J.M., Crimmins,
B.S., 2021. Characterization of halogenated organic compounds in pelagic sharks and sea turtles using a
nontargeted approach. Environmental Science & Technology.
Rhynd, K.J.R., Walsh, D.P., Arthur-Banfield, L.C.M., 2021. Efficacy of fenbendazole and ivermectin against Trichuris
spp. in African green monkeys (Chlorocebus sabaeus) in Barbados West Indies. Journal of the American
Association for Laboratory Animal Science 60, 475-483.
Richard, J., Campbell, L.J., Leis, E., Agbalog, R., Dunn, C.D., Waller, D.L., Knowles, S., Putnam, J.G., Goldberg, T.,
2021. Mussel mass mortality and the microbiome: Evidence for shifts in the bacterial microbiome of a declining
freshwater bivalve. Microorganisms 9.
Richards, B.J., Ballmann, A., Lankton, J.S., Work, T.M., 2021. Quarterly Wildlife Mortality Report July 2021.
Richards, B.J., Bodenstein, B., Grear, D.A., Ip, H.S., Ballmann, A., Lankton, J.S., Shearn-Bochsler, V.I., 2021.
Quarterly wildlife mortality report January 2021.
Richards, B.J., Grear, D.A., Weidenkopf, S.J., 2021. Quarterly Wildlife Mortality Report October 2021.
Richards, B.J., Russell, R.E., Ballmann, A., 2021. Quarterly Wildlife Mortality Report April 2021.
Rogers, K., Mete, A., Ip, H.S., Torchetti, M.K., Killian, M.L., Crossley, B., 2021. Emergence and molecular
characterization of pigeon Paramyxovirus-1 in non-native Eurasian collared doves (Streptopelia decaocto) in
California, USA. Infection, Genetics and Evolution 91.
Russell, R.E., Walsh, D.P., Samuel, M.D., Grunnill, M.S., Rocke, T.E., 2021. Space matters: Host spatial structure
and the dynamics of plague transmission. Ecological Modelling 443.
Schuler, K.L., Claymore, M., Schnitzler, H., Dubovi, E., Rocke, T.E., Perry, M.J., Bowman, D., Abbott, R., 2021.
Sentinel coyote pathogen survey to assess declining black-footed ferret (Mustela nigripes) population in South
Dakota, USA. Journal of Wildlife Diseases 57, 264-272.
Shriner, S.A., Ellis, J.E., Root, J.J., Roug, A., Stopak, S.R., Wiscomb, G.W., Zierenberg, J.R., Ip, H.S., Torchetti, M.K.,
DeLiberto, T.J., 2021. SARS-CoV-2 exposure in escaped mink, Utah, USA. Emerging Infectious Diseases 27,
988-990.
Shurba, J.A., Cole, R.A., Broadway, M., Roderick, C., Riddle, J.D., Dubay, S.A., Hull, S.D., 2021. Gapeworm
(Syngamus spp.) prevalence in Wisconsin greater prairie chickens (Tympanuchus cupido pinnatus). Journal of
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Parasitology 107, 600-605.
Stanton, K.M., Waitt, R.B., Long, W.A., 2019. Pre-Late Wisconsin Valley-Glacier Erratics between Leavenworth and
Peshastin, Wenatchee Valley, Washington. Northwest Science 92, 311-317.
Van Hemert, C.R., Dusek, R.J., Smith, M.M., Kaler, R., Sheffield, G., Divine, L.M., Kuletz, K.J., Knowles, S., Lankton,
J.S., Hardison, D.R., Litaker, R.W., Jones, T., Burgess, H.K., Parrish, J.K., 2021. Investigation of algal toxins in a
multispecies seabird die-off in the Bering and Chukchi seas. Journal of Wildlife Diseases 57, 399-407.
Vanderwolf, K.J., Campbell, L., Goldberg, T.L., Blehert, D.S., Lorch, J.M., 2021. Skin fungal assemblages of bats
vary based on susceptibility to white-nose syndrome. ISME Journal 15, 909-920.
Vanderwolf, K.J., Campbell, L.J., Taylor, D.R., Goldberg, T.L., Blehert, D.S., Lorch, J.M., 2021. Mycobiome traits
associated with disease tolerance predict many western North American bat species will be susceptible to white-
nose syndrome. Microbilogy Spectrum 9.
Walker, N., Hefley, T.J., Ballmann, A., Russell, R.E., Walsh, D.P., 2021. Recovering individual-level spatial inference
from aggregated binary data. Spatial Statistics 44.
Wood, C., Balazs, G.H., Rice, M., Work, T.M., Jones, T.T., Sterling, E.J., Summers, T.M., Brooker, J., Kurpita, L., King,
C.S., Lynch, J.M., 2021. Sea turtles across the North Pacific are exposed to perfluoroalkyl substances.
Environmental Pollution 279.
Work, T.M., Duhr, M., Flint, B., 2021. Pathology of mouse (Mus musculus) predation on Laysan albatross
(Phoebastria immutabilis) on Midway Atoll National Wildlife Refuge. Journal of Wildlife Diseases 57, 125-131.
Work, T.M., Weatherby, T.M., DeRito, C.M., Besemer, R.M., Hewson, I., 2021. Sea star wasting disease pathology
in Pisaster ochraceus shows a basal-to-surface process affecting color phenotypes differently. Diseases of Aquatic
Organisms 145, 21-33.
Work, T.M., Weatherby, T.M., Landsberg, J.H., Kiryu, Y., Cook, S.M., Peters, E.C., 2021. Viral-like particles are
associated with endosymbiont pathology in Florida corals affected by stony coral tissue loss disease. Frontiers in
Marine Science 8.

b) International conferences:   12
CWHC

Giacinti1 J, French SK, Robinson S, Pearl L, Jardine C. 2021. What is an urban area and why does it matter?:
Classifying urban spaces for the purpose of wildlife health research and practice. International Urban Wildlife
Conference, Virtual meeting May 27, 2021.

Robinson S, Giacinti J, French S, Jardine C. 2021. Barriers and opportunities for equitable and representative
wildlife health surveillance in urban spaces. International Urban Wildlife Conference, Virtual meeting May 27,
2021.

Byers KA, Lee MJ, Himsworth CG. 2021. The Vancouver Rat Project: After a decade, what do we know? Pest Coast
Workshop: Seattle City Rats. Virtual. November 16-17th.

Byers KA. 2021. The Mission, the Message, the Medium: An Introduction to Risk Communication. The Wildlife
Society Annual Conference. Virtual. November 1 – 5th.

Byers KA, Lee MJ, Himsworth CG. 2021. RATS: Understanding our urban neighbours. Washington Rodent
Academy. Virtual. October 27 – 30th.

Byers KA, Booker TR, Combs M, Himsworth CG, Munshi-South J, Lee MJ, Patrick DM, Whitlock MC. 2021. Blending
ecology and genomics to understand patterns of rat-associated pathogen prevalence. International Urban Wildlife
Conference. Virtual. May 25 – 27th.

Himsworth CG, Lee MJ, Byers KA. 2021. Living with rats: Could an ecosystem lens provide new insights into urban
rat control? International Urban Wildlife Conference. Virtual. May 25 – 27th.

Fauquier D, Durham K, Doughty L, Moore M, McLellan W, Costidis A, Sharp S, Rotstein D, Burek Huntington K,
Huggins J, Halaska B, Flannery M, Danil K, Rice J, Garner M, Duignan P, Raverty S, Colegrove K, Goldstein T, Harms
C, Calambokidis J, Moore S, Baker J, Gulland F, Garron M, Smith A, Fougeres E, Mase-Guthrie B, Wilkinson K,
Viezbicke J, Greenman J, Savage K, Hardy M, Moors-Murphy H, Cottrell P, Urban Ramirez J, Greig D, Rowles T,
Wilkin S. 2021. United States Large Whale Unusual Mortality Events. International Association of Aquatic Animal
Medicine, Tampa, FL, May 28-30.

Miller J, LaTorre R, Albores O, Raverty S, Cottrell P, Engstrom M. 2021. A rare opportunity to plastinate and
examine the heart of an endangered southern resident killer whale heart. The International Society for
Plastination. Online Interim Meeting, April 26-29.
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Pace C, Haulena M, Drumm H, Akhurst L, Raverty S. 2021. Mortality trends in live-stranded harbor seals (Phoca
vitulina) along the British Columbia coast, 2011-2020. International Association of Aquatic Animal Medicine,
Tampa, FL, May 28-30.

Pace C, Haulena M, McGregor G, Strobel M, Jackson C, Raverty S. 2021. A review of neoplastic disorders in a
captive population of Jamaican fruit bats (Artibeus jamaicensis). Joint American Association of Zoo Veterinarians
Annual Conference and European Association of Zoo and Wildlife Veterinarians, Virtual, October 4.

Teman S, Gaydos J, Norman S, Huggins J, Lambourn D, Calambokidis J, Ford J, Hanson B, Haulena M, Zabek E,
Cottrell P, Hoang L, Raverty S. 2021. Epidemiology of a Cryptococcus gattii outbreak in porpoises and dolphins
from the Salish Sea. International Association of Aquatic Animal Medicine, Tampa, FL, May 28-30.

c) National conferences:   13
Byers KA, Lee MJ, Himsworth CG. 2021. Using urban rat ecology to inform municipal rat management. Municipal
Rodent IPM Working Group. Virtual. November 19th.

Jardine C. Wildlife and One Health. Invited talk for One Health Institute, University of Guelph, Virtual meeting
November 16, 2021.

Stevens B, and Jardine C. Wildlife Health in Ontario. Invited talk for District Biologists, Ontario Ministry of Mines,
Northern Development, Natural Resources, and Forestry. Virtual meeting, September 8, 2021.

Beattie I, Schofer D, McGregor G, Lee M, Lee L, Himsworth C, Byers K. 2021. Causes of bat mortality in British
Columbia, Canada. Undergraduate Summer Research Poster Day, University of Saskatchewan. October 5th.

Byers KA. 2021. Consider conversation: How SciComm can compliment your career. University of Saskatchewan.
Undergraduate workshop: Challenges in communicating in science. Virtual. June 1.

Byers KA, Himsworth C. 2021. Vancouver Rat Project update. Pest Management Canada. Virtual. February 22 –
23.

Byers KA, Booker TR, Combs M, Himsworth CG, Munshi-South J, Patrick DM, Whitlock MC. 2021. What rat
movement reveals about rat-associated health risks. ADED Seminar Series, Centre for Coastal Health. January 19.

Clark A, Bourque L, Jones M, Raverty S. 2021. Erosive bronchopneumonia and tracheitis in a striped skunk
(Mephitis mephitis). the American Association of Zoo Veterinarians (AAZV) 28th Annual Zoo and Wildlife
Pathology Workshop, The Davis-Thompson Foundation. Virtual, October 10.

Cottrell P, Cottrell B, Lehnhart T, Raverty S. 2021. British Columbia grey whale strandings, Grey Whale Unusual
Mortality Working Group, Zoom Meeting. Abbotsford, BC, October 20.

Lee K, Alava J, Cottrell P, Raverty S. 2021. Emerging contaminants of concern and maternal transfer in the
endangered Southern Resident Killer Whales (Orcinus orca), Southern Resident Killer Whale Contaminants
Technical Working Group (TWG) Meeting, November 24, Webinar.

Raverty S, Cottrell P, Cottrell B, Lehnhart T. 2021. Necropsy findings of Canadian grey whale cases. Grey Whale
Unusual Mortality Working Group, Zoom Meeting, Abbotsford, BC, October 20.

Warren J, Poissant J, McAdie M, Raverty S, Whiteside D. 2021. Evaluating for heritable degenerative heart disease
in Vancouver Island Marmots. Canadian Society for Ecology and Evolution (CSEE), Virtual Presentation, November
6.

Warren J, Poissant J, McAdie M, Raverty S, Whiteside D. 2021. Evaluating for heritable degenerative heart disease
in Vancouver Island Marmots. University of Calgary, Summer Undergraduate Research Experience (SURE),
Calgary, AB, August 25-26.

d) Other
(Provide website address or link to appropriate information):   2
CWHC

The CWHC website provides up-to-date reporting on a number of wildlife diseases http://www.cwhc-rcsf.ca
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The CWHC produces quarterly reports highlighting surveillance numbers on a 3 month basis, diagnostic
highlights, project features and wildlife health news stories. The reports are available at
http://www.cwhc-rcsf.ca/quarterly_report.php. The CWHC Annual Report is available at
http://www.cwhc-rcsf.ca/annual_reports.php

9. Additional comments regarding your report:


