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EXECUTIVE SUMMARY  
 

West Nile Virus 

West Nile Virus (WNV) is a mosquito-borne flavivirus that first made its appearance in 

North America in 1999.  It is a human, horse and bird neuropathogen that can result in 

encephalitis, meningitis and sometimes lead to death.  The virus has been endemic to the 

area since 2002.  Surveillance activities have included adult, larval, bird, equine and other 

animals, and human.  In 2010, the health unit conducted active surveillance activities in the 

district involving adult mosquitoes, equine and other animal surveillance, and enhanced 

passive human surveillance.  The data collected will help inform the development of the 

WNV Prevention and Control Plan for 2011. 
 

It is important to monitor the risk to the human population through maintaining a thorough 

adult mosquito surveillance program.  Adult traps were set throughout the health unit area 

at both fixed and temporary sites.  The data collected allowed staff to determine the 

distribution of species of concern and to assess the risks to the human population.  These 

data also permit the medical officer of health to determine if action is required by a 

municipality to decrease the risk of WNV to the human population served by that area.  

Adult mosquito trapping began in week 22 (May 30) and ended in week 38 (October 2). In 

all, a total of 23 different mosquito species were collected.  No WNV positive mosquito 

pools were identified in 2010 in the NBPSDHU area. 

 

West Nile Virus programs focus on reducing the risk to humans of acquiring WNV.  

Identification of WNV in humans underscores the importance of active, hospital-based 

surveillance programs starting in July through October.  Enhanced passive surveillance for 

WNV encephalitis and viral meningitis through local hospitals was continued in 2010.  

There have been no human cases in the NBPSDHU since 2006, when there were 2 

laboratory confirmed human cases of WNV.  In 2004, in the former MPSHU area one 

human case was reported in Burkôs Falls area.   
 

West Nile Virus infection often occurs concurrently, or sometimes just prior to human 

infection.  Due to the increased exposure of horses to mosquito populations, equine 

surveillance is considered a very important component of a WNV program by acting as an 

indicator of WNV activity and of potential risk to humans.  The health unit gets notification 

of an equine case through the Ontario Ministry of Agriculture Food and Rural Affairs.  The 

health unit proceeds with a site assessment to determine if adult surveillance is required.  

The NBPSDHU area had no WNV positive equine cases in 2010. 

 

Degree-days (in this context) are a calculated function of temperature that provides insight 

into the speed at which an organism develops.  Each species requires a defined number of 

degree-days and precipitation to complete its development. As degree-days accumulate, 

they serve as a direct indication of mosquito breeding activity.  Degree days remain low in 

the health unit area; therefore, the risk of WNV amplification remains low. 
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Lyme Disease 

Ticks infected by a bacterium known as Borrelia burgdorferi can transmit the bacterium to 

humans, causing Lyme disease. Lyme disease is the most common tick borne disease in 

North America.  Lyme disease in Ontario is spread by the Ixodes scapularis tick, more 

commonly known as the black-legged tick.  Therefore, as part of the vector borne disease 

program, the health unit monitors Lyme disease through a passive tick surveillance 

program.  The health unit had no submissions of Ixodes scapularis during the 2010 

surveillance season.  There was one positive human case, occurring in West Nipissing. 

 

There was no public communication plan used in 2010. 

 

Eastern Equine Encephalitis Virus 

Eastern Equine Encephalitis virus (EEEV) is found widespread in the USA, mainly in the 

east, and has made its way into southern and eastern Canada.  The virus is amplified 

throughout the population, the same as WNV; however, the main vector is Cs. melanura.  

While Canada has a history of EEEV infections in the equine and bird populations, and 

now mosquito populations, there have been no human cases reported.  Disease in birds, 

mosquitoes and horses is still the primary indicator of EEEV transmission in Canada.  The 

NBPSDHU tested 30 mosquito pools for EEEV.  In 2010, a mosquito pool tested positive 

for EEEV in the Parry Sound area of the NBPSDHU.   

 

Conclusion 

Adult mosquito surveillance and identification demonstrated the presence of WNV 

amplification vector and bridge vector species as well as EEV amplification vectors.  In 

2010, one adult mosquito pool tested positive for EEEV, no adult mosquito pools tested 

positive for WNV.  There were no identified human cases of WNV or in the health unit 

area.  There was one human case of Lyme Disease identified in 2010.  

 

Surveillance data are important in the assessment of risk for disease transmission to 

humans and the need to implement mosquito control plans.  Adult mosquito surveillance is 

a great indicator of WNV and EEEV in the area and helps to assess the potential risk to the 

human population.  To maintain consistency with the Ontario Public Health Standards, the 

health unit will continue to conduct surveillance activities in order to assess the risk to 

humans of acquiring WNV, EEEV, or Lyme Disease. 

 

 

 

 

 

  

This edition of the Vector Borne Diseases report describes findings from surveillance 

activities (including West Nile Virus, Eastern Equine Encephalitis Virus and Lyme 

Disease) conducted in the North Bay Parry Sound District Health Unit area in 2010 and 

compares these data to data collected involving adult mosquitoes, horses and humans 

since the health unit merger in 2005. 



 
N o r t h  B a y  P a r r y  S o u n d  D i s t r i c t H e a l t h  U n i t 

 
Page 3 

SECTION 1.0 - WEST NILE VIRUS  

Introduction  

West Nile Virus (WNV) is a mosquito-borne flavivirus that first made its appearance in 

North America in 1999.  It is a human, horse and bird neuropathogen that can result in 

encephalitis, meningitis and even death (Canadian Cooperative Wildlife Health Center, 

2010). 

 

West Nile virus received the name because it was first isolated and identified in an infected 

person from the West Nile District of Uganda in 1937 (Centers for Disease Control and 

Prevention, 2010).
 
 There have since been reported outbreaks of WNV in Africa, Asia, the 

Middle East and Europe.  There was no known transmission of WNV in the Western 

Hemisphere until reports of humans with the mosquito-acquired infection occurred in New 

York City in 1999 (Public Health Agency of Canada, 2008). 

 

There are several theories as to how the virus arrived in North America.  One theory 

suggests that the virus arrived in an infected migratory or imported bird; another suggests 

that mosquitoes infected with the virus were accidentally transported to North America 

with other cargo (PHAC, 2008).
 

 

In 2001, WNV was first detected in Canada in birds and mosquitoes collected in Ontario.  

Meanwhile, the 2002 WNV epidemic in the United States saw activity reported in 44 states 

and the District of Columbia.  The first cases in California, in a human with no travel 

history, and Washington, in a horse, meant that the sweep of the epidemic across the North 

American continent was complete after three years from first detection (CDC, 2010).  

Based on data provided by the Public Health Agency of Canada, up to 2010, Canadian 

health authorities have documented WNV activity in six provinces:  British Columbia, 

Quebec, Ontario, Manitoba, Saskatchewan and Alberta.  Both Nova Scotia and New 

Brunswick had cases all related to travel outside or the province or territory. 

The WNV Transmission Cycle 

Evidence suggests that WNV can remain in an area over the winter months in infected 

birds and/or mosquitoes
 
(Leighton, 2003) or in un-hatched mosquito eggs (PHAC, 2008).

 
 

A relatively small number of infected mosquitoes and/or birds would therefore be present 

within the region in early spring - this is when the virus begins to amplify.  As certain types 

of female mosquitoes, Culex (Cx.) pipiens and Cx. restuans, feed on birds to get their blood 

meal in order to breed, the virus is amplified throughout the population by being 

transmitted back and forth between the vector (the mosquito) and the reservoir host (the 

bird), causing an increasing number of both birds and mosquitoes to become infected. 

 

Out of the 57 or so different mosquito species identified in Ontario, only a small number 

are important in the transmission of WNV to humans.  Figure 1 outlines the transmission 

cycle.  Although recent research shows that they are now known to feed on humans, 

mosquitoes from the genus Culex are considered key amplification vector species as they 

prefer to feed on birds, the main reservoir of WNV, and are more common in urban and 



 
N o r t h  B a y  P a r r y  S o u n d  D i s t r i c t H e a l t h  U n i t 

 
Page 4 

suburban settings. They are known as quick breeders and use standing or slow-moving 

water containing decaying organic materials to lay their eggs.   

 

Culex mosquitoes, specifically Cx. pipiens and Cx. restuans are the main amplification 

vector species found in the NBPSDHU area, and accounted for 1.3% of the adult 

mosquitoes identified in 2010.  Toward late summer and early fall, after significant 

amplification of the virus has occurred, species such as Aedes (Ae.) vexans vexans and 

Ochlerotatus (Oc.) stimulans (adult vector species collected in the highest numbers in the 

area) become important in transmitting WNV to humans. These mosquitoes, termed bridge 

vectors, feed on both birds and mammals, thereby transmitting the virus to humans and 

horses after biting an infected bird.  Hence, the period of greatest risk to humans and other 

mammals is in late summer or early fall when the level of WNV in birds and mosquitoes is 

at its highest (CDC, 2010). 
 
 
Figure 1.  West Nile Virus Transmission Cycle 
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Figure 1.  West Nile Virus Transmission Cycle 
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Adult Mosquito Surveillance 

Introduction  

West Nile Virus and Eastern Equine Encephalitis both survive by circulating between bird 

and mosquito populations.  An adult female mosquito can acquire either infection by 

obtaining a blood meal from an infected bird and after an incubation period, can then pass 

the infection by injecting its saliva into another host (bird, horse, human or other animal) 

when it takes a blood meal. Once in the new host, each virus can multiply causing illness 

and possibly death. 

 

There are 74 known species of mosquitoes in Canada (PHAC, 2008);
 
57 of these have been 

identified in Ontario (Ministry of Health and Long Term Care, Dec., 2010).  As of 2010, 

Health Canada states that at least 10 species have been found to be infected by WNV in this 

country.  Species responsible for amplifying the virus between the mosquito and bird 

population in Ontario are thought to be Culex (Cx. pipiens and Cx. restuans).  Bridge 

vector mosquitoes, which bite both birds and other mammals, including humans, are highly 

dependent on local conditions and include Oc. japonicus and Ae. vexans vexans.   

 

Eastern Equine Encephalitis Virus activity levels have increased over the past few years in 

Ontario and surrounding areas.  In 2009, Ontarioôs first positive mosquito pool was 

identified on the Wahta Mohawk Territory.  In response to an increase in EEEV vectors, 

the Ministry of Health (MOH) is in the process of developing new guidelines for Health 

Units experiencing increased EEEV activity to be released in May, 2011.  In addition to 

WNV testing, the NBPSDHU had secondary vector surveillance testing done on the main 

vector for EEEV, Cs. melanura. 

 

The purpose of a mosquito surveillance program is to monitor mosquito populations 

associated with WNV, and now EEEV virus, to determine the levels of activity among 

these species and to use this information to make decisions regarding the risk of 

transmission to humans and the need to implement mosquito control plans. 

Methods 

Centers for Disease Control (CDC) Light Traps and Gravid Traps were used to capture 

adult mosquitoes.  CDC Light Traps use carbon dioxide (dry ice) and fluorescent black 

lights as bait to attract host-seeking adult female mosquitoes looking for a blood meal.  

Gravid Traps use stagnant water and organic material as bait to attract adult female 

mosquitoes that have had at least one blood meal and are seeking a location to deposit their 

eggs.   
 

Traps were deployed in the NBPSDHU area at fixed (8 sites ï Figure 2) and temporary 

locations (15 sites ï Figure 3) across the health unit area from May 30th (Week 22) to 

October 2nd (Week 39), 2011.  Fixed sites were located in densely populated residential 

areas throughout the district and were sampled more than 5 times throughout the 

surveillance season.  Temporary sites were randomly selected due to habitat type (bushy 

area or close to stagnant water) and in response to a positive mosquito pool, equine case, or 

human case.. 
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Adult mosquitoes were collected each week from the mosquito traps, refrigerated and 

transported alive, via courier, to a private lab, Cosray Labs in Deep River, Ontario.  At this 

centre, the trap contents were counted and separated into males (which feed on nectar and 

do not take blood meals) and females.  The females were separated into species, recounted 

and then ñpooledò by vector species, date of collection and location for testing.  Pools are 

generally numbered less than or equal to 50 adult female mosquitoes.  After the female 

vector mosquitoes had been separated and counted, the mosquito pools were tested for the 

presence of WNV and Cs. melanura were tested for EEEV.   

 

When species could not be distinguished, they were either classified as a group (e.g. Cx. 

pipiens/restuans) or to the level of genus (e.g. Cx. spp.).  Some mosquitoes ended up being 

classified as unknown or ñextrasò, likely because the specimens were either unusable due 

to the natural aging process, or were damaged during collection, shipping or storage, 

making them difficult to identify.
 

 

Counts of mosquitoes by species, date collected, trap type and site were entered into a 

Microsoft Excel workbook by staff at Cosray Labs. The workbook is then e-mailed to the 

appropriate staff at the health unit. 

 

Upon notification of laboratory evidence of a WNV or EEEV positive horse or human in 

the NBPSDHU area; to enhance surveillance, CDC Light Traps and Gravid Traps are set 

up in the immediate area to better monitor the risk to the human population. 
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 Figure 2.  Fixed Adult Trap Sites, 2010 
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Figure 3.  Temporary Adult Trap Sites, 2010 
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Findings 

The overall trend in Ontario shows a decrease in the number of positive mosquito pools 

identified since 2005.  In 2010, 56 mosquito pools tested positive for WNV in 10 different 

health units (Appendix B).  This compares to 14 (6 health units) in 2009, 62 (8 health units) 

in 2008, 51 (9 health units) in 2007, 182 (26 health units) in 2006, and 291 (21 health units) 

in 2005 (MOHLTC, Dec. 2010). 
 
No WNV positive mosquito pools have been found in the 

NBPSDHU area since the WNV surveillance program started in 2002.   

 

Adult mosquito trapping began in week 22 (May 30) and ended in week 38 (October 2).  A 

total of 12446 mosquitoes were collected over the course of the surveillance season, of 

those collected, 6539 were suitable for speciation and 168 were suitable for testing for the 

presence of WNV (See Table 1 for a breakdown of adult vectors).  In all, a total of 23 

different mosquito species were collected and identified.  

 

Of the adult female mosquitoes identified, Cx. pipiens/restuans and Cx. spp., both 

considered to be key amplification vector species, accounted for only 1.3% (126) of the 

total identified.  This is the lowest percentage of amplification vectors collected in the past 

six years [2% (126) in 2009, 5% (525) in 2008, 4% (408) in 2007, 6% (642) in 2006, and 

14% (1054) in 2005] (Figure 4).  An overall trend displays a decline in the number of 

amplification vector species identified from 2005 to 2010.  This indicates lower activity in 

the area, meaning that the risk of contracting the virus is low; however, surveillance in the 

area will continue to monitor this trend to see if any changes occur.  The presence of 

amplification vector species peaked during week 28, which is the earliest peak in 6 years 

(week 28 in 2009, week 29 in 2008, week 31 in 2007, week 31 in 2006 and week 35 in 

2005 ï see figure 5). 

    

Major bridge vector species (i.e. Ae. vexans vexans and Oc. canadensis) accounted for 39% 

(2554) of those identified in 2010,  compared to 24% (1281) in 2009, 26% (2806) in 2008, 

78% (7897) in 2007, 62% (6651) in 2006, and 77% (5839) in 2005 (Figure 4).  It should be 

noted that the decrease in bridge vector species over the past three surveillance seasons is 

largely due to the removal of Cq. perturbans from the MOHLTC list of vector species in 

2008.  This species alone comprised 53% of our total mosquitoes captured during the 2010 

surveillance season.  With the removal of the species Cq. Perturbans from the vector list, 

Ae. vexans vexans  has become the most common bridge vector, comprising 32.5% of all 

mosquitoes collected (Table 1).  In 2008, the species Oc. canadensis was added to the list 

as a bridge vector species, which became the second most captured bridge vector making 

up just over 9% (1019) of speciated adult mosquitoes.  Oc. canadensis made up 8% of 

speciated mosquitoes in 2009 but was only less than 1% of the total for 2010.  The 

presence of bridge vector species was detected in week 22, the first week of trapping in 

2010, and peaked during week 35, compared to week 32 in 2009, week 35 in 2008, week 

31 in 2007, week 27 in 2006 and week 29 in 2005 (Figure 6).   
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Table 1.  Number and Percentage of Adult Mosquitoes Collected by Species, 2010 

Species Name 
Type of 

Vector 

Number 

Collected 
Percentage of Total 

Cq. perturbans Other 3485 53.30 

Ae. vexans vexans Bridge 2123 32.47 

Oc. stimulans Bridge 133 2.03 

Oc. black-legged Other 125 1.91 

An. punctipennis Bridge 96 1.47 

Cx. pipiens/restuans Amplification 85 1.30 

Oc. provocans Other 78 1.19 

Cs. melanura Other 72 1.10 

Oc. triseriatus Bridge 68 1.04 

Oc. canadensis Bridge 63 0.96 

Ae. cinereus Other 62 0.95 

Oc. japonicus Bridge 49 0.75 

Cs. morsitans Other 18 0.28 

Oc. broad-banded Other 18 0.28 

Oc. excrucians Other 15 0.23 

Oc. trivittatus Bridge 15 0.23 

An. earlei Other 13 0.20 

Cx. territans Other 6 0.09 

Cs. minnesotae Other 5 0.08 

An. quadrimaculatus Bridge 3 0.05 

An. walkeri Bridge 3 0.05 

Ur. sapphirina Other 3 0.05 

Ae. vexans nipponi Bridge 1 0.02 

Total 6539   

Percentage of Amplification Vectors 1.30 

Percentage of Bridge Vectors 39.06 

Percentage of Others 59.64 
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Figure 4.  Total Percentage of Adult Mosquito Species Speciated, 2005 - 2010 
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Figure 5. Adult Amplification Vector Species Captured by Week*, 2005 - 2010 

 
 

*Amplification vector mosquitoes (adult) include: Culex pipiens, Culex restuans, Culex pipiens/restuans and 

Culex spp. 
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Figure 6. Adult Bridge Vector Species Captured by Week*, 2005 - 2010 

 
 

*Bridge vector mosquitoes (adult) include: Anopheles punctipennis, Anopheles walkeri, Anopheles walkeri, 

Anopheles Quadrimaculatus, Ochlerotatus canadensis, Ochlerotatus triseriatus, Ochlerotatus trivittatus, 

Ochlerotatus stimulans, Culex salinarius, Aedes vexans nipponi and Aedes vexans vexans. 
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Larval Mosquito Surveillance 

 

Larval surveillance was discontinued for the 2010 surveillance season.  Public education 

will ask residents and property owners to eliminate mosquito breeding sites on private 

property should the risk of WNV become high in the NBPSDHU area.  The NBPSDHU 

will assist local municipalities in the development of and implementation of plans for 

potential larviciding and adulticiding mosquito control programs should the need arise.  

Human Case Surveillance 

Introduction  

As of May 01, 2003, West Nile Virus illness became both a Reportable and Communicable 

Disease under the Health Protection and Promotion Act, Regulations 558/91, 559/91 and 

199/03 respectively (http://www.canlii.org/on/laws/sta/h-7/index.html).  Each Board of 

Health is mandated under the new Ontario Public Health Standards (2009) to develop a 

local vector borne disease management plan based on surveillance data.  WNV falls within 

the Environmental Health Program Standards (Health Hazard Prevention and Management 

ï Disease Prevention/Health Protection) in the new Ontario Public Health Standards.   

 

West Nile Virus illness consists of WNV Non-Neurologic Syndrome (formerly WNV 

Fever), WNV Neurologic Syndrome and WNV Asymptomatic Infection.  While most 

human WNV infections are without symptoms, about one in five people infected develop a 

mild illness (PHAC, 2008).
  
According to Health Canada, the incubation period is estimated 

to be 3 to 14 days, with symptoms lasting approximately three to six days.  The mild form 

of WNV infection is described as a sudden onset of fever that is often accompanied by 

malaise, headache, nausea, vomiting, anorexia, eye pain, myalgia, and less commonly, rash 

and/or swollen lymph nodes (West Nile Non-Neurologic Syndrome) (PHAC, 2008).
  
 

 

Approximately 1 case in 150 develops severe neurologic disease, with encephalitis being 

reported more often than meningitis.  The greatest risk factor for developing severe WNV 

disease is increased age (Centers for Disease Control and Prevention, Aug., 2002).
  

Symptoms among those with severe disease include: fever, muscle weakness, 

gastrointestinal symptoms and a change in mental status.  Some cases also experience a 

rash on their neck, body, arms or legs.  A small number of patients experience severe 

muscle weakness and paralysis.  Other symptoms include: seizures, optic nerve 

involvement, cranial nerve abnormalities and ataxia (CDC Aug., 2002).
   

 

Diagnosis is made through the detection of antibodies to WNV found in blood samples.  As 

there is no cure for WNV, treatment is supportive in nature and involves hospitalization, 

administering intravenous fluids, providing respiratory support and preventing secondary 

infections for patients with severe disease (CDC Aug., 2002).
   

 

 

 

http://www.canlii.org/on/laws/sta/h-7/index.html
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Surveillance in the North Bay Parry Sound District Health Unit 

Active surveillance was discontinued for the 2009 season.  Past active surveillance 

included the health unit faxing area hospitals a weekly report form asking them to indicate 

the number of WNV tests performed through their lab within a specific week.  Also in the 

past, the health unit updated physicians and other health care providers district-wide about 

the importance of immediately reporting all suspected cases of WNV illness, viral 

encephalitis and viral meningitis, and to submit appropriate laboratory samples to 

determine if the cause is a mosquito-borne virus.  Enhanced passive surveillance for WNV 

encephalitis and viral meningitis through local hospitals was continued in 2009, and again 

in 2010.  This consisted of hospitals, health care professionals and labs reporting on any 

suspect or confirmed cases to the health unit for the appropriate follow up as WNV is a 

reportable disease under the HPPA.   

 

The NBPSDHU provided the provincially approved criteria for reporting of WNV illness 

and the submission of appropriate laboratory specimens for WNV testing. 

Findings 

In 2010, 6 human cases were identified in Canada (British Columbia 1, Alberta 1, 

Saskatchewan 2, Ontario 2), none of the cases resulted in death (MOHLTC, Dec., 2010).  

Human cases have been in a decline since 2007, when they peaked at 2215 cases.  

Saskatchewan, Ontario, Alberta, and British Columbia accounted for 100% of all Canadian 

human WNV cases (Appendix D).  The United States had 979 human cases, up from the 

608 cases identified in 2009, but much lower than the 1356 human cases identified in 2008.  

 

There have been no reported human cases of WNV in the NBPSDHU area since 2006 

when two human cases were reported.  One case occurred in North Bay and the other case 

occurred in the Township of McKellar.  Both cases were classified as West Nile 

Neurological Syndrome.   

Equine Surveillance 

Introduction  

WNV is not limited to mosquito and human populations; it can also infect many animals 

including horses.  WNV in horses often occurs just prior to human infection therefore, 

equine surveillance is important, particularly in rural settings, as an indicator of WNV 

activity and of human risk due to their frequent exposure to intense mosquito populations.  

However, the cost of testing is paid by the horse owner; together with the increase in 

vaccination against WNV, the usefulness of equine surveillance may become limited. 

 

Veterinary practitioners across North America offer a vaccine to protect horses from 

disease caused by WNV.  This vaccine has been available since 2001.  With increased use 

of the vaccine, the number of infected horses would be expected to decline. However, 

horses do require re-vaccination on a yearly basis.  Serum or tissue samples can be sent to 

the Animal Health Laboratory in Guelph, Ontario, or to any private laboratory that does the 

analysis.   
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At the present time there is no federal policy for action on equine cases of WNV.  The 

Canadian Food Inspection Agency must be notified of any WNV positive test result.  

Provincially, the Ontario Ministry of Agriculture and Food (OMAFRA) are to notify the 

local health unit of any positive test result. 

Methods 

Once the health unit is notified by OMAFRA of a positive equine case the health unit 

notifies the owner and initiates adult mosquito surveillance in the area where the positive 

horse resides.  The area is monitored on a continual basis for the presence of species of 

concern (Culex species).  Surveillance is terminated if the area does not support trapping 

functions or species of concern are no longer present in samples.  

Findings 

In 2010 there were no cases of WNV positive cases in Ontario.  In total, the NBPSDHU 

area has had two cases of WNV since 2005 (1 in 2008 and 1 in 2006).  In 2004, three 

horses in the former NBDHU area tested positive for WNV, and one tested positive in the 

former MPSHU area.  The emergence of EEEV occurred in 2008 with three health units 

producing four cases.  Bruce and Durham counties each had one case and Lanark County 

had two cases of EEEV.  Much like WNV, EEEV is a mosquito borne viral disease 

affecting humans, horses, and many species of birds.  Because of the high mortality rates 

among horses, EEEV is regarded as one of the most serious mosquito-borne diseases in 

North America.
 
 In 2010, there were 3 cases of EEEV in Ontario, 1 in Bruce County and 2 

in Simcoe County (Ontario Ministry of Agriculture, Food, and Rural Affairs, 2010).   

Weather Analysis 

Introduction  

The trapping of mosquito populations can vary with weather conditions, particularly rain 

(which increases their numbers due to availability of standing water and thus larval 

development sites), wind (which tends to decrease numbers collected), and temperature 

(the warmer the temperature the quicker mosquito larvae develop into mature adult 

mosquitoes, also known as degree-days).  Based on the weather phenomena mentioned 

above, it is important to monitor weather data throughout the WNV surveillance season. 

Degree Days 

Temperature controls the developmental rate of many organisms.  Plants and invertebrate 

animals, including insects, require a certain amount of heat to develop from one point in 

their life cycle to another.  This measure of accumulated heat is known as physiological 

time.  Physiological time is often expressed and approximated in units called degree-days 

(°D) (University of California, 2003). 

 

Upper and lower developmental thresholds have been determined for some organisms 

through carefully controlled laboratory and field experiments (U of C, 2003).  The lower 

developmental threshold for an organism is the temperature below which development 

stops (U of C, 2003).  The upper developmental threshold is the temperature above which 

the rate of growth or development begins to decrease or stop (U of C, 2003). 
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The total amount of heat required, between the lower and upper thresholds for an organism 

to develop from one point to another in its life cycle is calculated in units called degree-

days (°D) (U of C, 2003).
 
 One degree-day is one day (24 hours) with the temperature 

above the lower developmental threshold by one degree.  For instance, if the lower 

developmental threshold for an organism is 18°C and the temperature remains 19°C (or 

1°C above the lower developmental threshold) for 24 hours, one degree-day is 

accumulated.  If the temperature remains 5°C above the developmental threshold for a 24 

hour period (in this example, a temperature of 23°C), 5 degree-days are accumulated (U of 

C, 2003). 

Each species requires a specific number of degree-days to complete its development.  In the 

case of Culex mosquitoes, the MOHLTC is using the lower developmental threshold of 

18.3°C.  The number of degree days above 18.3°C is determined by Environment Canada.  

As degree-days accumulate over the course of a season, they serve as a direct indication of 

mosquito breeding activity. When the number of accumulated degree-days surpasses 388 

days over the course of a single surveillance season (as determined by the MOHLTC), this 

indicates that the temperature has been ideal for Culex mosquito development. This is 

referred to as the accumulated degree-day threshold, and indicates a high-risk situation for 

WNV amplification. 

Findings 

The following figures provide an overview of the weather conditions in the health unit area.  

Some comparisons of previous seasonôs weather conditions were made to describe trends.  

Data for all figures were taken from Environment Canadaôs website.    

www.climate.weatheroffice.ec.gc.ca/climatedata.  All weather data is displayed by months 

in which the VBD surveillance season is in operation. 

The average minimum and maximum temperatures are important to monitor because they 

are used to determine Degree-days (Figure 7).  When comparing these data for the 2005 to 

2010 surveillance seasons, a trend demonstrates that from year to year, July and August 

have the highest maximum temperature, making these months more productive in larval 

development.  

http://www.climate.weatheroffice.ec.gc.ca/climatedata
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Figure 7. Average Minimum and Maximum Temperatures (in 0C), 2005 - 2010 

 
As previously mentioned, Degree-days are important to monitor because they indicate the 

number of optimum days for mosquito development (Figure 8).  The lower developmental 

threshold for Culex mosquitoes is 18.3°C and the accumulated Degree-day threshold is 

388.  In 2010, there were 239 accumulated Degree-days, up from 74 in 2009, 76 in 2008, 

159 in 2007, 138 in 2006 and 243 in 2005; all well below the developmental threshold for 

the main species of concern, the Culex mosquito. 
 
Figure 8. Accumulated Degree Days, 2005 - 2010 

 
 

Temperature is important to monitor because it directly influences the growth of mosquito 

larvae; higher temperatures usually equal higher numbers of mosquitoes present and vice 

versa.  However, this is not always true if precipitation rates are low (Figure 9).  The 

average monthly temperature follows a similar trend from 2005 to 2010.  July and August 

are consistently the warmest months of the year; however temperatures are still not high 
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enough to accumulate enough Degree-days to reach the accumulated Degree-day threshold 

for the Culex mosquito, despite the amount of precipitation we received in 2010. 
 
Figure 9. Average Temperature (in 0C), 2005 - 2010 

 
Precipitation data is important to monitor because it directly influences the growth of larvae 

by increasing the amount of standing water available.  In order for standing water to be a 

productive development site, the temperature must also be high enough for sufficient 

development (Figure 10).  In 2010, the NBPSDHU area received 552mm of rain from 

May-October, compared to 624mm in 2009, 752mm in 2008, 582 in 2007, 741mm in 2006 

and 442mm in 2005.  In 2010, August and September had the highest amount of 

precipitation.  September had almost 200mm of rain.  July also had a favourable 

temperature for mosquito development and coincidentally, the number of adult 

amplification (Cx. spp.) species speciated, was highest during this time.   

 
Figure 10. Total Precipitation (in mm), 2005 - 2010 
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SECTION 2.0 - LYME DISEASE  
 

Lyme disease is an illness caused by the bacteria Borrelia (B.) burgdorferi.  This bacterium 

is spread by the bite of the black legged tick, Ixodes (Ix.) scapularis.  Ix. scapularis 

infected with B. burgdorferi have been collected in some areas of Ontario.  These ticks are 

most commonly found along the North Shore of Lake Erie.  This includes Long Point, 

Rondeau Provincial Park and Turkey Point.  Ix. scapularis ticks have been found in the St. 

Lawrence Islands National Park.  Lyme disease rates in Ontario have increased slightly 

over the past five years.  In 2010, 67 cases of Lyme disease were reported in Ontario 

(MOHLTC, Dec., 2010). 

 

Lyme disease symptoms are described in three stages.  The first stage in approximately 

80% of cases is a ñbulls-eyeò shaped circular rash called erythema migrans, the rash 

appears at the site of the tick bite 3 to 30 days after the bite.  Symptoms may include: 

fatigue, fever, headache, muscle and joint pain, and swollen lymph nodes.  If left untreated 

the second stage develops, it can last for several months.  Symptoms of this stage include: 

arthritis and arthritic symptoms, heart palpitations, fatigue, central and peripheral nervous 

system disorders.  If still left untreated the third stage develops.  Symptoms of this stage 

include: chronic arthritis and neurological symptoms.  If contracted during pregnancy, still 

births can occur.  Death from Lyme disease is rare, but if not diagnosed it may develop into 

a chronic disease that may be difficult to treat (Centers for Disease Control and Prevention, 

Jan., 2011). 

 

Since the NBPSDHU is not an area of high risk of exposure to Ix. scapularis, passive 

surveillance has been conducted since 2007 where the public is informed to contact the 

health unit to submit any ticks they have found.  In 2010, 2 ticks were submitted through 

human exposure for identification, none were identified as Ix. scapularis, the species of 

concern for the transmission of Lyme disease.  

 

In 2010, there was 1 positive human case of Lyme disease in the NBPSDHU area, which 

occurred in July, just north of the town of Sturgeon Falls, in the Municipality of West 

Nipissing.  The case had no travel history outside the region.   
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SECTION 3.0 - EASTERN EQUINE ENCEPHALITIS  

Introduction  

Eastern Equine Encephalitis virus (EEEV) is an arbovirus from the Family Togaviridae, 

and is found widespread in the USA, mainly in the east, and has made its way into southern 

and eastern Canada.  While the disease caused by EEEV has been known since the first half 

of the 1800s, the disease was not officially named until large outbreaks occurred in horses 

in the north-eastern state of New Jersey in 1933. The first human case of EEEV was 

confirmed in 1938 in the state of Massachusetts and the first isolation of EEEV from a bird 

was made in 1938 from a pheasant in Connecticut, and pigeons in Massachusetts (Morris 

1988).  Before EEEV had been detected and isolated in birds and humans, mosquitoes were 

implicated as potential vectors in 1934 (Merrill, Lacaillade, and Ten Broeck, 1934). 

 

While Canada has a history of EEEV infections in the equine and bird populations, there 

have been no human cases reported to date.  Disease in birds, mosquitoes and horses is the 

primary indicator of EEEV transmission in Canada.  The first detection of EEEV in 

Canadian mosquitoes occurred in the Wahta Mohawk Territory Reserve, within the Simcoe 

Muskoka District Health Unit area in September 2009.  Culiseta melanura and Ae. vexans 

species both tested positive for the virus.  Although it is known as a competent 

amplification vector, Cs. melanura can be considered a bridge vector, potentially 

transmitting EEEV to horses and humans.  Birds are still considered the primary means by 

which EEEV disperses across the landscape (MOHLTC, Dec., 2010). 

The EEE Transmission cycle 

Eastern Equine Encephalitis Virus is amplified throughout the population, the same as 

WNV, when the main vector (Cs. melanura) mosquitoes feed on avian hosts causing a 

cycle where an increasing number of birds and mosquitoes are affected (See figure 1 ï 

replace Culex pipiens/restuans with Culesita melanura).  While known primarily as an 

amplification vector, Culiseta melanura can also be considered a bridge vector, potentially 

transmitting EEEV to horses and humans.  Horses are very susceptible to EEEV infection, 

and some cases are fatal.  EEEV infections in horses, however, are not a significant risk 

factor for human infection because horses (like humans) are considered to be "dead-end" 

hosts for the virus (i.e., the concentration of virus in their bloodstreams is usually 

insufficient to infect mosquitoes).  

While Cs. melanura (accounted for 1.1% of the total mosquitoes identified for 2010 in the 

NBPSDHU area) are the main vector for EEEV in Ontario, the species Ae. vexans (32.4% 

in 2010), Coquillettidia (Cq.) perturbans (53.3% in 2010) and Ochlerotatus (Oc.) 

canadensis (1% in 2010) are likely the primary bridge vectors of EEEV in Ontario, 

transmitting the virus to humans and horses after biting an infected bird.  The species Oc. 

japonicus is also closely monitored as a potential competent bridge vector (MOHLTC, 

Dec., 2010). 

Adult Mosquito Surveillance 

Eastern Equine Encephalitis Virus was detected for the first time in a mosquito population 

in Canada (2 positive Cs. melanura and 2 positive Ae. vexans) in 2009, within the Simcoe 
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Muskoka District Health unit area, which borders the NBPSDHU area to the south.  

Culiseta melanura were tested for EEEV when found in traps because they are considered 

the main vector.  In 2010, 30 mosquito pools were tested for the presence of EEEV, one 

mosquito pool tested positive for EEEV in the Parry Sound area of the NBPSDHU.  

Surveillance activities were enhanced within the immediate area following the 

identification of the positive pool and all bridge vectors collected were tested for EEEV. 

The species Cs. melanura accounted for 1.1% (72) of the total mosquitoes speciated, which 

is lower than the 3.5% (197) speciated in 2009.  Due to the elevated numbers of Cs. 

melanura, they will be monitored on a more regular basis.   

EEE Human surveillance 

According to the Ministry of Health and Long Term Care, while not specifically listed as a 

reportable disease in Ontario, EEE falls under the broader category of Encephalitis, 

including primary viral (including WNV) in the Reportable Diseases List meaning that 

surveillance guidelines for humans would be similar to those of WNV.  Most persons 

infected with EEEV have no apparent illness. Severe cases of EEE (involving encephalitis, 

an inflammation of the brain) begin with the sudden onset of headache, high fever, chills, 

and vomiting. The illness may then progress into disorientation, seizures, or coma. EEE is 

one of the most severe mosquito-transmitted diseases in the United States with 

approximately 33% mortality and significant brain damage in most survivors (CDC, Aug., 

2010).  Human surveillance would be activated when the Ontario Public Health Lab reports 

a positive EEEV test result to the respective physician; the physician then reports it to the 

local Medical Officer of Health.  Local health unit staff then interviews the EEEV- positive 

individual and/or their physician. Active human surveillance might be necessary during 

times of heightened disease risk. 

 

SECTION 4.0 - PUBLIC EDUCATION AND COMMUNICATION  

 
No public education efforts or communication strategies were used during the 2010 VBD 

surveillance season.  Should the public require additional information, they were referred 

to: 
Á http://www.healthunit.biz/#  (under the Environment tab) 

Á http://www.health.gov.on.ca/en/ms/lyme/default.aspx 

Á http://www.health.gov.on.ca/english/public/program/pubhealth/westnile/wnv_mn.html 

Á http://www.phac-aspc.gc.ca/wnv-vwn/index-eng.php 

 
 
 

 
 
 
 
 

http://www.healthunit.biz/
http://www.health.gov.on.ca/en/ms/lyme/default.aspx
http://www.health.gov.on.ca/english/public/program/pubhealth/westnile/wnv_mn.html
http://www.phac-aspc.gc.ca/wnv-vwn/index-eng.php


 
N o r t h  B a y  P a r r y  S o u n d  D i s t r i c t H e a l t h  U n i t 

 
Page 22 

SECTION 5.0 - DISCUSSION, CONCLUSION AND 
RECOMMENDATIONS  
 
Discussion 
 

It is public healthôs mandate to monitor the health of the community through surveillance.  

Health surveillance is the forecasting of any health event or health determinant through the 

continuous collection of high-quality data, the integration, analysis and interpretation of 

those data into surveillance products (i.e. reports, advisories, warnings) and the 

dissemination of those surveillance products to those who need to know.  

 

No WNV- positive mosquito pools were identified in the NBPSDHU area in 2010.  

Although 23 species of adult mosquitoes were identified, only a small number (1.3% of 

total identified) were amplification vector mosquitoes, which are important in the 

transmission of WNV from birds to mosquitoes.  While other species of mosquitoes are 

more likely to bite people, control of the main amplification vector, the Culex species, is 

one of the most important strategies to reduce the risk of WNV transmission to humans.
 
 

 

Active human surveillance was discontinued during the 2009 season.  Enhanced passive 

surveillance for WNV encephalitis and viral meningitis through local hospitals was 

continued in 2010.  This consisted of hospitals, health care professionals and labs reporting 

on any suspect or confirmed cases to the health unit for the appropriate follow up as WNV 

is a reportable disease under the HPPA.  The Identification of WNV in humans emphasizes 

the importance of active, hospital-based human surveillance programs, as well as the need 

to consider WNV as a possible diagnosis when clinicians encounter patients with 

encephalitis, meningitis, acute flaccid paralysis or non-specific fevers occurring throughout 

this time period.
 
 There were no human cases reported in the NBPSDHU area in 2009. 

 

With the emergence of Lyme disease in Ontario, health units are developing vector borne 

disease plans to deal with the surveillance of tick populations.  The NBPSDHU continued 

with passive surveillance in 2010 and will continue to do so in 2011. 

 

Another emerging vector borne disease is Eastern Equine Encephalitis virus.  The virus 

replicates through the same means as WNV, through the bite of an infected mosquito.  

Health units have been following ministry guidelines by including EEEV in their 

surveillance and protection plans.  In 2011, service providers will be asked to test the 

following species, in specific order, for EEE, when they are identified in traps: Culiseta 

melanura, Aedes vexans, Coquillettidia perturbans and Ochlerotatus canadensis.  
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Conclusion 
 

The threat of WNV in the NBPSDHU area is low; however, it is still a threat to the 

population as evidenced by the presence of mosquito species of concern.  West Nile Virus 

is not the only threat with the emergence of Lyme disease and the presence of Eastern 

Equine Encephalitis over the past few seasons.  In 2010 there were no human cases of 

WNV identified in the NBPSDHU area.  In 2006, two human cases of WNV were 

identified.  The continuous identification of WNV positive birds (up to 2009), and of two 

human cases during the 2006 surveillance season, indicates that the virus is being 

effectively transmitted throughout the Corvid population and to human populations in our 

area.  The presence of positive birds each year since 2002 has indicated that WNV is 

established and active in the NBPSDHU area.  However, the absence of a correlation 

between positive birds and human illness dictates the termination of bird surveillance as it 

has provided us with all the information it can at this point.  The human illness 

experienced, and the changing ecology supports the need for the public health unit to 

continue adult mosquito surveillance and public education efforts in regard to WNV.   

 

Adult mosquito surveillance activities, along with the assessment of weather (including 

degree days), have the potential to predict human risk from WNV and EEEV.  The 

information collected from surveillance activities permits the local medical officer of health 

to determine if action is required by a municipality to decrease the risk of WNV and EEEV 

to the human population within the public health unit area.  All factors considered, in 2010, 

the risk to the public of contracting WNV or EEEV was low.   

 

The surveillance for mosquito data is not restricted to WNV; many other vector borne 

diseases are transmitted by the bite of an infected mosquito such as, Eastern Equine 

Encephalitis, Dengue Fever, Malaria and Yellow Fever to name a few.  All these diseases 

have the potential of surfacing, or resurfacing as in the case of Malaria, in North America 

just like WNV.  In 2009, a mosquito pool tested positive for Eastern Equine Encephalitis 

marking the first time this has occurred in Canada.  In 2010, the NBPSDHU identified an 

EEEV positive mosquito pool in the district.  Enhanced surveillance will continue in 2011. 

 

The NBPSDHU has participated in passive surveillance for Lyme disease in the past and 

continued to do so in 2010.  The threat of Lyme Disease to the public will be reassessed at 

the end of the 2011 surveillance season to see if a different approach is necessary.  In 2010, 

there was a confirmed positive Lyme Disease case in the NBPSDHU. 

 

This report has demonstrated the need for continued VBD surveillance.  To maintain 

consistency with the Ontario Public Health Standards, the health unit will continue to 

conduct surveillance activities in order to assess the risk to humans of acquiring WNV, 

EEEV, or Lyme Disease.  
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Recommendations 
 

The health unit will continue to conduct adult mosquito surveillance for the presence of 

WNV and EEEV and passive surveillance for the presence of Lyme Disease.  

 

Adult Mosquito Surveillance 

It is recommended that the number of light traps and gravid traps be maintained in order to 

respond to positive mosquito pools, positive equine cases and positive human cases.  

Further, the adult mosquito surveillance program will become a larger part of active VBD 

surveillance as the health unit monitors both WNV and EEEV.  Following the 

identification of an EEEV positive mosquito pool in 2010, surveillance activities will be 

enhanced throughout the district in 2011.  Service providers have been instructed by the 

ministry to test the following species for the presence of EEEV: Culiseta melanura, Aedes 

vexans, Coquillettidia perturbans, Ochlerotatus canadensis and the invasive species 

Ochlerotatus japonicus.   

 

Other Animal Surveillance 

It is recommended that communication with large animal veterinarians be maintained in the 

district in order to allow communication in the event of a positive WNV and / or EEEV 

equine case. 

 
Weather 

Weather plays a significant role in the development of mosquitoes.  The number of degree 

days in a given surveillance season may help to predict the risk of VBD infection in 

humans.  For these reasons, the health unit will continue its efforts to collect and analyze 

weather data. 

 

Lyme Disease 

With the new Ontario Public Health Standards, starting in 2009, health units were required 

to implement a Vector Borne Disease control plan.  This control plan includes a Lyme 

Disease surveillance plan to monitor the risk to the human population.  The health unit will 

continue passive surveillance in 2011, which has been the process in the past.   
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SECTION 6.0 - BUDGET  
 

2010 WNV SURVEILLANCE EXPENDI TURES 

 

 

EXPENSES  BUDGET  VARIANCE  

Surveillance: 

     Mosquito       

    Adult Mosquito 6,397.13 17,000.00 (10,602.87) 

    Larvae 
  

0.00 

    Trapping (Including Travel)  7,502.72 9,000.00 (1,497.28) 

  Tick 
 

100.00 (100.00) 

    Total Surveillance 13,899.85 26,100.00 (12,200.15) 

Planning and Other Activities: 
   

  Planning & Training 431.04 500.00 (68.96) 

  Public Education 330.72 3,000.00 (2,669.28) 

    I.T. Equipment 
  

0.00 

    Telecommunications 1,626.94 1,680.00 (53.06) 

    Supplies 1,692.57 9,910.00 (8,217.43) 

    Mapping 1,282.18 1,400.00 (117.82) 

    Occupancy 473.44 1,580.00 (1,106.56) 

      Total Planning and Other Activities 5,836.89  18,070.00  (12,233.11) 

    Total Expenses 19,736.74  44,170.00  (24,433.26) 

  
*Please note that the budget includes the operating budget and not the total budget which includes 

wages and benefits.  
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SECTION 8.0 - APPENDICES 

 
Appendix A ð Vector Borne Disease Surveillance Week Codes for 2010 

 

2010 EPI WEEKS 

Epi Week # (Sun to Sat) From To 

18 2-May 8-May 

19 9-May 15-May 

20 16-May 22-May 

21 23-May 29-May 

22 30-May 5-Jun 

23 6-Jun 12-Jun 

24 13-Jun 19-Jun 

25 20-Jun 26-Jun 

26 27-Jun 3-Jul 

27 4-Jul 10-Jul 

28 11-Jul 17-Jul 

29 18-Jul 24-Jul 

30 25-Jul 31-Jul 

31 1-Aug 7-Aug 

32 8-Aug 14-Aug 

33 15-Aug 21-Aug 

34 22-Aug 28-Aug 

35 29-Aug 4-Sep 

36 5-Sep 11-Sep 

37 12-Sep 18-Sep 

38 19-Sep 25-Sep 

39 26-Sep 2-Oct 

40 3-Oct 9-Oct 

41 10-Oct 16-Oct 

42 17-Oct 23-Oct 

43 24-Oct 30-Oct 

*Adapted from Centres for Disease Control and Prevention - http://www.cdc.gov 

 

http://www.cdc.gov/
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Appendix B - WNV Positive Mosquito Pools - Adult Mosquito Surveillance for WNV 
by Health Unit, Ontario, 2005 to 2010 

 

Health Unit Region Total 

Positive 

Pools 

2005  

Total 

Positive 

Pools 

2006  

Total 

Positive 

Pools 

2007 

Total 

Positive 

Pools 

2008 

Total 

Positive 

Pools 

2009 

Total 

Positive 

Pools 

2010 

Algoma  1 3 0 0 0 0 

Brant County  0 2 0 1 0 0 

Chatham-Kent  4 4 4 0 0 1 

Durham Region  3 7 0 0 0 1 

Elgin-St. Thomas   2 1 0 0 0 0 

Haldimand Norfolk  1 0 1 1 0 0 

Haliburton -Kawartha-

Pine Ridge    

2 1 0 0 0 0 

Halton Region   24 17 8 6 1 4 

Hamilton  2 14 3 4 0 1 

Hastings & Prince 

Edward Counties   

0 1 0 0 0 0 

Lambton County     3 5 0 0 0 0 

Middlesex-London   12 6 0 0 0 2 

Niagara Regional    10 7 1 0 1 1 

Northwestern   0 4 1 0 0 0 

Ottawa Public Health   2 3 0 0 0 0 

Oxford County  3 3 0 0 0 0 

Peel    24 14 3 21 4 14 

Perth    2 1 0 0 0 0 

Peterborough    7 1 0 0 0 0 

Porcupine   0 1 0 0 0 0 

Simcoe - Muskoka    2 1 0 0 0 0 

Sudbury   0 13 0 0 0 0 

Toronto  142 47 17 17 2 19 

Waterloo Region  1 1 0 0 0 3 

Wellington-Dufferin -

Guelph  

0 1 0 0 0 0 

Windsor-Essex County  30 14 13 10 5 10 

York Region  14 10 0 2 1 0 

ONTARIO TOTAL  291 182 51 62 14 56 

Source:  Ontario Ministry of Health and Long-Term Care see Internet site:  

http://www.health.gov.on.ca/english/providers/program/pubhealth/westnile/wnv_10/wnv_mosquitoes.html 

http://www.health.gov.on.ca/english/providers/program/pubhealth/westnile/wnv_10/wnv_mosquitoes.html
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Appendix C - WNV Human Case Surveillance by Health Unit, 2005 to 2010  

 

Health Unit Region Total 

Cases 

2005 

Total 

Cases 

2006 

Total 

Cases 

2007 

Total 

Cases 

2008 

Total 

Cases 

2009 

Total 

Cases 

2010 

Algoma 0 1 0 0 0 0 

Brant County  0 2 0 1 0 0 

Chatham-Kent  5 0 0 0 0 0 

Durham Region  0 0 1 1 0 1 

Eastern Ontario 2 0 0 0 0 0 

Grey Bruce Health Unit 3 0 0 0 0 0 

Haliburton -Kawartha-

Pine Ridges 

2 0 0 0 0 0 

Halton Region 5 1 2 0 0 0 

Hamilton 1 3 1 0 0 0 

Huron County  0 0 1 0 0 0 

Lambton  2 2 0 0 0 0 

Middlesex-London 3 3 1 0 1 0 

Niagara Regional  3 3 0 0 0 0 

North Bay Parry Sound  0 2 0 0 0 0 

Northwestern  0 1 0 0 0 0 

Ottawa  3 2 0 1 0 0 

Oxford County 1 1 0 0 0 0 

Peel Regional  3 2 1 0 0 0 

Perth  0 1 0 0 0 0 

Peterborough  1 1 0 0 0 0 

Simcoe - Muskoka  0 1 0 0 0 0 

Sudbury  0 1 0 0 0 0 

Thunder Bay District 

Health Unit 

0 0 2 0 0 0 

Toronto  38 6 4 0 0 0 

Waterloo Region 1 0 0 0 0 0 

Windsor-Essex County  23 6 3 1 2**  1 

York Region  5 3 1 0 0 0 

ONTARIO TOTAL  101 42 13 4 3 2 

Source:  Ontario Ministry of Health and Long Term Care - see Internet site: 

http://www.health.gov.on.ca/english/providers/program/pubhealth/westnile/wnv_10/wnv_humans.html 

 

Please note - Totals include both probable and confirmed WNV Illness cases: WNV Non-Neurological Syndrome, WNV 

Neurological Syndrome and WNV Asymptomatic Infection. 

 

**  May include possible travel-related cases. Travel cases refer to patients with a history of travel out of Ontario in 15 days prior 

to symptom onset, while endemic refers to cases with no travel history out of Ontario three weeks prior to symptom onset. Also, 

a case is called endemic if the case has been in both a region of Ontario with WNv activity and an area outside of Ontario with 

WNv activity in the three weeks prior to symptom onset. 

 

http://www.health.gov.on.ca/english/providers/program/pubhealth/westnile/wnv_10/wnv_humans.html
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Appendix D - WNV Human Clinical Cases in Canada: 2005 to 2009 

 

Province/Territory  2005 2006 2007 2008 2009 2010 

Total Total Total Total Total Total 

Newfoundland and 

Labrador  

0 0 0 0 0 0 

Prince Edward Island 1 0 0 0 0 0 

Nova Scotia 1 0 1 0 0 0 

New Brunswick 1 0 0 0 0 0 

Quebec 4 1 2 0 0 0 

Ontario  95 42 12 2 1 1 

Manitoba 55 50 578 13 1 0 

Saskatchewan 58 19 1285 19 1 2 

Alberta  10 39 318 1 2 1 

British Columbia  0 0 19 1 3 1 

Yukon Territory  0 0 0 0 0 0 

Northwest Territories 0 0 0 0 0 0 

Nunavut 0 0 0 0 0 0 

Total 225 151 2215 36 8 5 

Source:  Public Health Agency of Canada - see Internet site for more detail:  http://www.phac-aspc.gc.ca/wnv-vwn/mon-

hmnsurv-eng.php 

 
Please note: 2010 data is current to Week 42 (October 127, 2010 - October 23, 2010).  

 

 Totals are only confirmed WNV cases 

 Total clinical cases: is the sum of WNV Neurological Syndrome + WNV Non-Neurological 

Syndrome + WNV Unclassified/Unspecified 

 Totals include some cases related to travel outside the province/ territory. 

http://www.phac-aspc.gc.ca/wnv-vwn/mon-hmnsurv-eng.php
http://www.phac-aspc.gc.ca/wnv-vwn/mon-hmnsurv-eng.php
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Appendix E - Glossary of Terms 

 

adulticide a type of pesticide used to control or eradicate adult 

mosquitoes 

ataxia difficulty coordinating movement or body functions 

amplification vector an arthropod (in this case, a specific species of 

mosquito) that is involved in the main transmission of 

West Nile virus between bird species. 

ArcGIS (Geographic 

Information System) 

computer based system for the integration and analysis 

of geographic data 

bridge vector arthropod (in this case, a specific species of mosquito) 

that serves as a main transmission of virus between the 

reservoir (birds) and a dead end host (humans). 

catch basins grates seen at street corners and in other properties for 

water run-off. 

Culex pipiens 

Culex restuans 

Culex pipiens/restuans 

Cx. spp 

species of mosquito, the primary known vector for 

West Nile Virus, commonly found in urban areas; 

breeds in fresh but stagnant water such as backyard 

containers and storm drains. 

DEET DEET (chemical name, N, N-diethyl-meta-toluamide) 

is the active ingredient in many insect repellent 

products.  

depression any natural or man-made condition on property that is 

capable of holding water but does not include a 

municipally-owned storm water management facility.  

encephalitis inflammation of the brain, which can be caused by 

numerous viruses, including West Nile Virus and 

Eastern Equine Encephalitis. 

enhanced passive surveillance not actively participating in surveillance activities 

however, actively tracking all cases reported. 

flavivirus  the genus in which the WNV is classified.  WNV is a 

single-stranded RNA virus of the family Flavivirdae 

GPS (Global Positioning 

System) 

a navigation system that uses a series of 24 satellites of 

known position in space to determine a position on the 

earthôs surface. 

host an animal or plant having received a parasite which 

then resides within the animal or plant 

instar stage in life of an insect, including shedding or casting 

off of outer skin or shell 

larvae immature mosquitoes; stage which hatches from the 

egg, prior to adult stage. 

larvicide a type of pesticide used to eradicate immature 

mosquitoes (larvae). 

malaise bodily discomfort, especially without development of a 

specific disease 

meningitis Inflammation of the lining of the brain or spinal cord 
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meningoencephalitis inflammation of brain, lining of the brain or spinal cord 

mosquito larval development 

site 

a location where mosquitoes lay eggs, usually in 

stagnant water with organic material. 

mosquito pools a group of mosquitoes collected in one area and 

combined at the laboratory for testing for the presence 

of West Nile and related viruses. 

 

natural body of water a creek, stream, bog, marsh, river, pond or lake created 

or maintained by the forces of nature, which contains 

water and include spring fed man-made ponds.  

 

neuropathogen an agent which causes disease of the nervous system. 

other vectors certain species of mosquitoes that are not known to 

transmit West Nile virus. 

outbreak an unexpected increase in frequency or distribution of a 

disease. 

pesticide substance used to kill pests such as insects, mice and 

rates; an insecticide is a form of pesticide. 

sepsis blood poisoning 

seroprevalence testing blood for the presence or absence of an 

antibody within the blood.  When a person has been 

exposed to a virus, their immune system will create 

antibodies to try to combat the virus. 

source reduction the removal or reduction or larval mosquito habitats. 

standing water any water which is not continuously filtered and in 

movement by mechanical means that is found either on 

the ground or in any object or debris as defined above 

but does not include a natural body of water that exists 

on a permanent basis or is contained within a 

municipally owned drain or storm water management 

facility.  

vector an organism (an insect in most cases) capable of 

carrying and transmitting a disease-causing agent from 

one host to another. 

vector control mechanism instituted to control and reduce the vector 

population. 

West Nile Virus i llness West Nile Virus illness can present in a wide spectrum 

of illnesses consisting of WNV neurological 

manifestations, WNV fever, and WNV asymptomatic 

infection 
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Appendix F ð Map of the North Bay Parry Sound District Health Unit Area. 

 


